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Savings Possible in Power Plants 


F SOMEBODY should come along 

and offer you $10,000, would you 
say “No, I thank you. That is less 
than one per cent of my gross business; 
not worth bothering about.”’? 


And yet this is the attitude of many 
managers with respect to their power 
plants. 


It is true that the expenditure for 
power in many industries amounts to 
less than five per cent of the total cost. 


But suppose twenty per cent of that 
five per cent can be saved, as it un 
doubtedly can in a great number of 
instances. 


The pages of Power are full of ex- 
amples of savings greater than this. 
The industries are full of plants sus- 
ceptible to such improvement. 


This would amount to a saving of 
one per cent of the total cost. And if 
dividends bear a fair relation to the 
total turnover, it would mean a con- 
siderable increase in the dividend rate. 


Why, then, is it not worth the con- 
sideration of an intelligent manager? 


While it is true that the power cost 
in many industries is small, the com- 
bined cost of power and of steam for 
heating and manufacturing processes is 
often considerable. 


And where there is sufficient use 
for steam for other than power pur- 
poses, the power may be had practically 
as a byproduct. 


What would be thought of a manu- 
facturer who had a water supply 
under a head of a hundred or more feet, 
and who throttled it into his tubs and 
vats instead of putting it through a 
waterwheel and making with it the 
power for which he would otherwise 
have to burn coal or spend money, and 
using the outflow of his waterwheel 
for washing, etc.? 


The exhaust of a non-condensing 
steam turbine is uncontaminated and 
carries some ninety per cent of the heat 
put into it by the boiler. 


Advances in the boiler art have made 
it possible to generate steam at any 
pressure desired, and turbines are avail- 
able that will operate at high pressures 
and exhaust against any ba back 
pressure. 


The steam from such a turbine may 
be given any degree of dryness or 
superheat desired, and the bleeder type 
will deliver what is needed for proces- 
sing and work the rest through the 
condenser. 


There are great 
possibilities in it. 


Think it over! ov} 
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N THIS field electric power from a central plant for the drilling and pumping of oi! eel 

wells was considered preferable to the use of steam or gas in individual plants. Si 

Cheap fuel in the form of wet gas with the casing-head gasoline extracted, prohibited acti 

expensive refinements. Steam is bled to heat the feed water and combustion air is the 

preheated in hollow furnace walls. Cost of circulating water was a paramount issue. ~ 

N JULY, 1926, a new power company was organized The acceptance of such a schedule imposed tremen- = 

in the State of Texas under the name of the dous difficulties. The nearest railroad was 30 mile~ _ 

Panhandle Power & Light Company, for the primary away, with only the crudest of dirt roads to the plan: om 

purpose of furnishing electric power for the drilling site. The roads became impassable during many «! sii 
and pumping of oil wells in the new Panhandle Field. the rainstorms that occurred during the plant construc- 
Many of the large oper- tion. To overcome the in- 
ators in this field believed ability of manufacturers 
that electric power for oil to make = satisfactor, 

production was preferable delivery on much of the iZ 
to steam or gas, and their equipment required, part 


contracts for power with 
the new company prac- 
tically assured the success 
of the project. However, 
one of the primary req- 
uisites in securing these 
contracts was that the 
proposed station should 
be in commercial opera- 
tion within 120 days from 
the date of the signing 


of the machinery installed 
had to be taken from 
other sources. Through 
the co-operation of the 
holding company, the 
Kansas City Power Securi- 
ties Corp., equipment was 
taken from one of their 
stand-by stations, store- 
rooms and other places 
to supply the needs where 
of the first power con- — new equipment could not 
tract on July 21, 1926. Fig. 1—View of station exterior be secured in time. 


Fig. 2—Spray pond for cooling the circulating water 
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When the engineers decided to undertake the task 
in the specified time, they had the promise that the 
railroad, then building, would be finished to within 
three miles of the plant site in thirty days. Rains 
delayed this work and no freight was handled over the 
rails until within about fifteen days of the time set 
for completing the plant. In the face of all these and 
many other difficulties the plant was completed in 
slightly under the stipulated time and has been in com- 
mercial operation since Nov. 20, 1926. 

Since its incorporation the company has extended its 
activities into the gas and water business and through 
the purchase of the Borger Townsite Co. and the gas 
and electric properties of the Borger Gas & Electric Co., 
is now furnishing electric light and power, gas and 
water services to the towns of Borger, Isom, Dixon 
Creek, Phillips and Whittenberg. Franchises have been 
obtained in seven counties, and several towns in these 
counties will soun be served by this plant. However, 
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of drift loss. All water used in the station for oil 
coolers, bearings, ete., is returned to the pond, sprayed 
and used over again. 

In the Panhandle Oil Field are the largest casing- 
head gasoline plants in the world. The wet well gas, 
after extraction of this casing-head gasoline, is the 
fuel used at the power station. It is high in heat value 
and low in cost. Because of the cheap fuel available, 
an effort was made in the design of the plant to strike 
the proper balance between plant cost and power 
production cost. The installation of expensive, high- 
economy equipment could not be justified with the low 
fuel costs. The equipment installed is modern in every 
detail and is felt to be that best suiteu to the conditions. 

Because of the extreme high winds prevailing in 
that district, a short stack with induced-draft fans 
supplants the high chimney. With a minimum duplica- 
tion of equipment continuous operation has been assured 
through cross-connections between fans, pumps, etc. 


i 
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Fig. 3—Cross-section through turbine and boiler reom 


the power used in the development of fhe oil fields and 
the pumping will continue to be the chief demand on 
the station. The pumping, as well as the drilling load, 
is practically continuous 24 hours a day, thus resulting 
in an excellent load factor. 

. Fig. 1 is a view of the station exterior. A general 
idea of the surrounding country may be obtained from 
Pig, 2, in which it will be noticed that a spray pond 
is utilized for cooling the circulating water. There is 
practically no surface water in this section of the 
country, near-by wells supplying the water for the pond. 
This water is unsuited for boiler feed and cannot be 
‘reated chemically. The boiler makeup water is brought 
in from a distance of 16 miles from deep wells 
belonging to the Phillips Petroleum Co. Treated, this 
water makes an excellent boiler feed. The cost of 
water is one of the chief items in the production cost, 
and for that reason economy in water consumption was 
paramount issue in the plant design. Unusually large 
paces have been left between the edges of the spray 
pond and the nearest nozzles to minimize the amount 


Sufficient steam auxiliaries are provided to start the 
station without an outside source of power. Stage 
bleeding of the turbines along with steam from auxil- 
iaries provides the necessary heat for feed water with- 
out the use of economizers. 

The present boiler equipment comprises two 5,250- 
sq.ft. horizontal water-tube boilers and two 5,520-sq.ft. 
Stirling boilers, all equipped with superheaters and 
designed for operation at 200 lb. gage and 150 deg. F. 
superheat. Two of the boilers are provided with low- 
pressure gas burners and two with high-pressure 
burners. Large furnaces have been provided, con- 
structed with hollow walls serving the double purpose 
of reducing brickwork maintenance and heating the air 
for combustion. Boilers and furnaces are designed for 
a maximum rating of 250 per cent. 

In the turbine room are two generating units, one 
rated at 500 kva. and the other at 7,500 kva., both 
equipped with surface condensers and steam air 
ejectors. Power is generated at 13,200 volts, which 
is also the present distribution voltage. Longer lines 
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under construction will be at higher voltage. The Feeder switches are provided on the main bus only w: ) 
switchboard for the control of the generators as well double-throw disconnects for connecting the feed: s E 
oe as the feeders is in the turbine room. either to the main or to the transfer bus. All ; 
x In Fig. 3, a section through the main plant building, switches are controlled from the main turbine-ro: 
it will be noticed that there is no partition wall between switchboard, 


the turbine room and boiler room. Gas firing, of course, The load has built up so rapidly that the initial pa:: 
makes this possible. The general layout of piping is of the station was in operation only a little over ty, i 
accessible and simplifies the operation of the plant. months before work was started on an addition cor- 
The buses and oil switches are in a building separate prising two more boilers and a third turbine of 7,50) 
from the main plant, but connected by a short bridge kva. capacity. The entire design of the station w 
from the turbine-room floor. A monolithic concrete bus made under the direction of Edwin Jowett, vice-pres - 
and switch cell structure is used. The generators are dent of the Kansas City Power & Light Co. and t! F 
connected by switches to the main and transfer buses. Panhandle Power & Light Co. - 


DATA ON MECHANICAL EQUIPMENT IN BORGER PLANT OF PANHANDLE 


POWER & LIGHT COMPANY 
2—5,250-sq.ft. Babcock & Wilcox with B. & W. convec- 1—Wheeler Condenser and Engineering Co. 8,000-sq.ft. 
“tion superheaters, surface type equipped with: 
Center of drums 26 ft. above boiler room floor. 1-—Worthington 10,000-g.p.m. horizontal circulating 
Furnace volume per boiler 1,811.25 cu.ft pump driven by a General Electric 160-hp. tur- 
2—5,220-sq.ft. Stirling boilers with Stirling convection ine and reduction gear. 
2—5 1.f irling boil itl ling ti bine_ 1 lucti 
superheaters, 1-—Worthington two-stage 160 g.p.m. hotwell pump 
Center of drums 26 ft. above floor. driven by Terry turbine. 
Furnace volume per boiler 1,620 cu.ft. 1-—Wheeler C. & E. Co., steam jet air pump of the 
GAS BURNERS: two-stage type equipped with surface inter and 
> Van aftar o Yona pity Sate <« ; 
& W. boilers each equipped with No. 3 Combus- after conde apacry of Jets at 28 in. 
tion Engineering multiple-jet gas burners. va uum, cu.ft. free 
Stirling boilers each equipped with three Bendster surface type condenser 
high-pressure gas burners. equipped with: - ‘ : 
‘ 1—Westinghouse 11,000-g.p.m. horizontal circulat- 
DRAFT EQUIPMENT: ing pump driven by 200-hp. motor 
Stack—One %x65-ft. guyed steel stack. Top of stack 
1—Westinghouse steam air ejector ot the two-stage 
act type equipped with surface inter and after con- 
18) American Blower induced-draft fans, each denser. Capacity of jets at 28 in. vacuum, 
capable of handling 110,000 cu.ft. of gas per min. 30 cu.ft. free air per min 
oe maximum draft at fan inlet of Lf in. of 1—Westinghouse motor-driven two-stage hotwell! 
pump. Capacity 160 g.p.m. 
1—Allis-Chalmers motor-driven hydrocone pump of 400 = ding sia HEATER CONDENSATE PUMP: 1 
g.p.m. capacity against a total head of 210 Ib. — aAllis-Chalmers motor-driven centrifugal pump de- 
1—Worthington 10x443x10-in, duplex steam pump. signed for 60 g.p.m. against a head of 60 ft 
FEED-WATER HEATERS: SUMP PUMP: 
2—Worthington 30,000-lb. open heaters. 1—Worthington motor-driven vertical type sump pump 
I—Elliott 325-sq.ft. closed heater. designed for 200 g.p.m. against a head of 50 ft. 
FEED-WATER TREATING PLANT: MAKEUP: 
ite treating plant rated at 1—Allis-Chalmers motor-driven centrifugal pump de- 
2,000 gal. per 8 hours with 77 grain water. signed for 115 g¢.p.m. against a head of 70 ft 
TURBINES: TURBINE-ROOM CRANE: 
1—4.000-kw. General Electric turbo-alternator, 3,600 1—35-ton Corp., electric-driven bridge 
r.p.m. crane, 42-ft. span, 
W turbo-alternator, 3,600 r.p.m, SPRAY POND: 
OUSE SERVICE PUMPS: : 1—Concrete basin 140 ft. wide, 325 ft. long by 4 ft. 
1—Janesville centrifugal pump driven by ‘Terry tur- deep, equipped with Marley spray equipment consist- 
bine. i ump designed for 200 g.p.m. against a total ing of fifty groups of five 2-in. Marley nozzles with 
head of 75 Ib, : all connecting piping. Pond is designed for 10,000 
1—Worthington 300-g.p.m., 75-Ib. pressure, —motor- g.p.m. and is so piped that it can serve either unit to p 
driven centrifugal pump. but not both, 
nee} 
ture 
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Diesel Bids at Ponea Cit y, Oklahoma vie 


mel 
Ponca City, Oklahoma, has been forced to increase the several engine builders appearing in the table. nize 
the capacity of its municipal light plant. At present These contemplate the furnishing of two engines, with- bas 
there are two Diesel engines in service in conjunction out generator, exciter, ete. Prices are f.o.b. factory. Sta 
with a steam plant. The plant will be removed to a The contract was awarded to the Nordberg Manufac- vali 
new locality, the steam machinery abandoned and two turing Co., which company supplied the two units in gOV 
new Diesel units added. Bids were opened on March the present Ponca City plant. As will be seen from the to 
31 for the engines and other equipment, the bids of table the bids were unusually close. era 
the 
DIESEL ENGINE BIDS AT PONCA CITY, OKLA., MARCH 31, 1927 of 
Bidders Worthington ——————._ De LaVergne Nordberg MeIntosh Busch Fulton int 
{ - 
Size engines, b.h.p 21,250 24,500 { 241,250 21,250 21,250 21,250 but 
No. cylinders 6 Sand 6 6 5 6 6 val 
Bore and stroke, in . S15 16x24 16x24 16x24 22x30 20}x26 23x32 17x27 23x29 . 
Cycle...... 2-eycle double acting 4 2 4 du: 
Rop.m 200 200 200 200 180 164 200 los 
Piston speed, ft. per min eo 800 800 800 1,000 780 875 900 80: ere 
Type injection : Air Air Air Pump Air Air \ nae 
Price of two engines v $151,500 $180,000 $166,250 $123,115 $147,000 $143,083 $129, 35 $148,701 8c] 
F.o.b, point....... aioe cakes Factory Factory Factory Factory Factory Factory Factory Factor 


Price per hp. $60.50 $60.00 $60. 50 $49.25 $58.75 $57.25 $50.00 $04.7 
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Looking down aisle of main building with mechanical laboratory and machine shop in foreground 


U.S. Naval Experiment Station 
an Aid to Industry 


By CAPTAIN H. C. DINGER, U. S. N., OFFICER-IN-CHARGE 


HE United States Naval Engineering Experiment 

Station, at Annapolis, Maryland, has been in oper- 

ation since 1907. Although its primary purpose is 
to perform testing work for the Naval Bureau of Engi- 
neering, it also tests apparatus submitted by manufac- 
turers to determine actual performance and to ascertain 
its suitability for use in the Navy or other government 
service. In all testing work the utilitarian aspect of 
the results are kept in 
view, and the Depart- 


ganized, the Experiment Station has three laboratories: 
Mechanical, Metallurgical and Chemical. 

The Mechanical Laboratory is engaged chiefly in test- 
ing mechanical apparatus of various kinds submitted by 
manufacturers. This includes: 

Pumps for boiler feed, oil service, water service, con- 
densate, etc., together with their driving turbines: 

Pump-control apparatus. Air pumps and air ejectors. 

Steam traps. 


ment’s policy recog- 
nizes that information 


N EDITOR of Power 
based on tests at the 


Power-plant instru- 
ments, such as record- 


recently visited Captain ing gages, flow meters, 


Dinger at the Naval Engineering Experiment ete. 


Station may be of 
value not only to the 
government, but also 
to industry in gen- 
eral. In fact, some of 
the results may be 
of comparatively little 
interest to naval work, 
but may be of great 
Value to certain in- 
dustries or to the gen- 
eral advancement of 
science, As now or- 


Station and was conducted through the laboratories. 
The facilities of the Station and the scope of the tests 
under way were most illuminating. That these 
facilities are available for the testing of commercial 
apparatus is probably not widely known, nor is the 
co-operative spirit of the Navy Department toward 
industry fully appreciated. This is especially im- 
portant to manufacturers who have no testing facili- 
ties of their own. Therefore, Captain Dinger has 
kindly consented to outline briefly in the accompany- 
ing article the work of the Experiment Station. 


Thermometers and 
heat-measuring appa- 
ratus. 

Heating apparatus, 
radiators, thermo 
tanks, ete. 

Heat transfer ap- 
paratus, feed and oil 
heaters, oil coolers, 
evaporators, distillers 
and cther heat ex- 
changers. 

Oil purifiers. 
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This apparatus is rigged for testing pumps, oil meters 
and governors 


In these sections are placed banks of condenser tubes of 


different compositions, They are constantly under water 


and steam approximating service conditions 


Apparatus for testing packing of all kinds 
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Valves, expansion joints and other fittings used ‘» 
connection with steam, water and oil systems on bos») 
ship. 

Condensers and condenser materials. 

Materials for valve trim, steam nozzles and ot} 
special purposes. 

Refrigerating machines for shipboard use. 

The laboratory also develops specifications and re: - 
sion of specifications for the foregoing classes of app:- 
ratus. Its personnel is called upon occasionally to mie 
tests of apparatus after installation on naval vesse's, 
A further field of activity is that of making routine 
tests to determine suitability for acceptance lists and 
check tests in connection with the procurement of coal, 
spark plugs, taps and dies, ball bearings and grinding 
compounds. 

CHEMICAL LABORATORY 


This covers a special field of engineering supplies, 
which are tested and the requirements of which are 
set forth through the Station’s activity. This involves 
tests to determine suitability for acceptable lists, check 
tests in connection with procurement and tests and 
investigations for the preparation and revision of spec- 
ifications and requirements. The following are the 
principal lines covered: 

Fuel oil. 

Lubricating oils and greases, including aviation oil. 

Packings and gaskets of all kinds. 

Heat-insulation materials. 

Rust preventives. 

Washing and cleaning materials. 

Boiler compound and feed-water treatment. 

Gage glasses. 

Corrosion deterrents of various kinds. 


METALS LABORATORY 


This laboratory covers: 

Metallographic examination of steel forgings submit- 
ted for use by the Navy, including shafting, blading 
materials, tubing, plates, etc. 

Investigation of properties of various alloy steels 
and non-ferrous materials for possible naval use. 

Investigation and tests to determine improved meth- 
ods and processes for production and working of metals. 

Tests and investigations incident to preparation and 
revision of specifications for metal products such as 
forgings, tubing, bearing metals, boiler and condenser 
tubes, plates, shapes, castings, etc. 

Special tests in connection with work of American 
Society for Testing Materials. 

General investigation of corrosion fatigue phenomena 
for both ferrous and non-ferrous materials. 

Investigation of breakages, fractures and other metal 
failures that develop from time to time. 

Information to the Service in regard to application 
of metallurgical knowledge and data in various fabrica- 
tion and construction processes. 


ADVICE TO OPERATING SERVICE 


Any ship, naval station or other activity, having 4 
particular problem or difficulty within the scope of the 
Station’s activities may write for advice. The Station, 
after due investigation, makes a reply, sending a copy 
to the Bureau of Engineering. If the request entails 
any extensive test or is beyond the scope of the >ta- 
tion, the matter is referred to the Bureau of Enginee!- 
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¢ for appropriate action. Many of these inquiries 
-fer to lubricants and packings and the suitability of 
\.rious metals for particular uses or are requests for 
information as to why defects or failures have occurred. 
The information and advice given are really in the 
pature of expert consulting work, which on occasions is 
also performed for other government agencies, such as 
tie War Department, Coast Guard and Shipping Board. 

The Station prepares pertinent notes of particular 
developments of interest to the Service, and these are 
published in the Engineering Bulletin, issued periodic- 
ally by the Bureau of Engineering. In this way such 
information is authoritatively and expeditiously trans- 
nitted to the Service, where it may be applied. 

There is also issued a monthly report of the stafus 
of all tests, together with a list of new tests authorized 
during the month and a list of tests reported upon. 

Among the special problems now being studied are: 
Corrosion and deterioration of materials and the devel- 
opment of preservatives and methods for preventing 
and arresting corrosion; industrial cleaning problems 
as applied to the Navy; improved methods of casting 
and heat-treating steel; application and use of new 
ferrous and non-ferrous alloys; and development of light 
and efficient auxiliary machinery for shipboard use. 


PROCUREMENT AND INSPECTION OF SUPPLIES 
AND MATERIAL 


Tests are made to determine the suitability of vari- 
ous materials for placing on Navy acceptable lists. Also 
for certain pericdic contracts, bidders’ samples are 
tested and the report of performance is used as a basis 
for awarding contracts. Still another service is that 
of testing samples selected by inspectors from deliveries. 
Furthermore, in the case of lubricating oil samples in 
use are sent in so that the actual condition of oils in 
service can be determined. 

The Station has developed the metallographic require- 
ments for steel forgings, boiler and condenser tubes and 
other special material. It has greatly reduced the cost 
of fuel oil, lubricants, packing, gage glasses, coal, spark 
plugs, taps and dies, boiler compound, rust preventives, 
cleaning materials, and at the same time insured that 
the Navy was being supplied with the best quality of 
these materials that could be obtained commercially. 
This action also is continually spurring on manufac- 
turers to improve their product and to secure more eco- 
nomical production. 


TESTS FOR MANUFACTURERS 


Manufacturers who are developing new designs of 
apparatus can have these exhaustively tested by secur- 
‘ng authority to have tests made, a fee covering the 
actual material and labor cost of the test being charged. 


ndirect expenses are not included so that the testing ° 


harge is really somewhat less than the actual cost. The 
overnment benefits by the experience and information 
btained from the test. The manufacturer has the 
pportunity to have his apparatus tested by experienced 
‘rsonnel, familiar with the practical use to which it 
ay be put, and in this way is often enabled to im- 
rove or perfect his apparatus at a comparatively small 
utlay before placing it on a production basis. In some 
ases defects are brought to light, which, if not rem- 
died, would have prevented successful marketing. In 
lany cases the manufacturer has inadequate testing 
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Salt spray and intermittent dipping over considerable 
periods constitute one of the corrosion tests 


Corrosion fatigue testing machine. The test specimens, 
A, are rotated at high speed under stress produced by 
weiahts and are subjected to a salt water spray 


985 
This machine is used for testing piston-rod packing : 
hie = © MAYS 


986 POWER 


facilities of his own, and to provide special apparatus 
is often quite expensive. 

About five hundred reports of tests are made per 
annum. Some of these are quite elaborate and have 
extensive enclosures, drawings, photographs, tables, etc., 
yet the expense of operating the Station is compara- 
tively small. All told, including the special deposits 
made by manufacturers and allotments received from 
all government activities, the sum spent annually is less 
than a quarter of a million dollars. The field of useful- 
ness of the Station could be increased materially by 
providing larger appropriations, now only $175,000 a 
year and by private firms having more testing work 
authorized. 


AUTHORIZATION AND COST OF TESTS 


The general requirements on which the suitability of 
material for use on naval vessels is based are set forth, 
as follows: 

(a) Maximum reliability. 

(b) Minimum space and weight factors. 

(c) Maximum accessibility for inspection, mainte- 
nance and repair. 

(d) Maximum resistance to corrosive action, in par- 
ticular that of moist sea air. 

(e) Maximum operating and maintenance economy. 

(f) Satisfactory operaticn when permanently in- 
clined up to 15 deg. from the normal horizontal position 
in any direction; also when used on moving platforms 
rolling up to 45 deg. from the vertical to either side, 
dependent on the type of vessel. In this connection it 
is important that all rotating machinery be installed 
with the axis of rotation parallel to the keel of the ship. 

(g) Satisfactory operation under the large uneven 
stresses induced by the laboring of a vessel in a seaway 
and the variable propeller load. 

(h) Satisfactory operation under vibrations of the 
mounting at fairly high frequencies. 

(i) Satisfactory operation under very heavy shock to 
mounting and structure. 

(j) Maximum interchangeability of parts. 

(k) Minimum number of necessary spare parts to- 
gether with the best facilities for stowage and handling 
same when furnished. 

(1) Satisfactory identification of all equipment and 
parts for ease in accurate requisitioning from distant 
parts of the world. 

(m) Satisfactory plans and drawings with full and 
concise manufacturing and operating instructions. 

(n) Readily susceptible to repair by naval personnel, 
and with the facilities ordinarily to be found on board 
vessels of the Nevy. 

The requirements for test are: 

(a) That the material or device offered shall have 
definite application to naval needs. 

(b) That it actually has been built and is ready for 
test. 

(c) That the government shall not be involved in any 
expense whatever either for the cost of the test, the 
material or apparatus tested, the shipment charges to 
and from place to test or damage to material or appa- 
ratus in consequence of the test. 

(d) That the results of the test or the fact that test 
has been conducted shall not be used for advertising 
purposes. 

Application for test should be made in writing, to the 
aforementioned Bureau of Engineering, Navy Depart- 
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ment, Washington, D. C., and if the nature of the artic '» 
to be tested is not known or has not been explained |) 
a personal interview, the application must be accor 
panied by a complete description and blueprints, 
necessary, for thorough understanding. 

If a test be authorized, the applicant will be put 
communication with the Officer-in-Charge, Naval Eng 
neering Experiment Station, Annapolis, Md., or wit) 
the commandant of the navy vard concerned,’ who wi’! 
furnish information as to any special requirements ij» 
connection with the test and will also designate th 
deposit which it will be necessary to make to cover t} 
probable cost of test. Tests will be undertaken as 
promptly as practicable after authorization, urgent go\ 
ernment tests taking precedence over all others. 

When all necessary information has been received bh 
the exhibitor, the material to be tested shall be shipped 
to one of the following addresses as the case may b:, 
and clearly marked as “Samples for Test”: 

(a) For the Naval Engineering Experiment Station, 
address to “Supply Officer, U. S. Naval Academy, An- 
napolis, Maryland, for Engineering Experiment Station.” 

(b) For Fuel Oil Test Plant, address to “Supply 
Officer, Navy Yard, Philadelphia, Pa., for Fuel Oil Test 
Plant.” 

(c) For Electrical Laboratory, address to “Supply 
Officer, Navy Yard, Brooklyqn, N. Y., for Laboratory 
Officer, Bldg. 22.” 


REPRESENTATIVE OF APPLICANT MAY OFFER SUGGESTIONS 


The exhibitor will be allowed to have a representative 
present during all tests made upon the material sub- 
mitted by him, and he or his representative may make 
suggestions or objections concerning the method of car- 
rying out the test; the time for the test shall be set at 
the convenience of the laboratory concerned, and the 
exhibitor will be notified if he has previously indicated 
a desire to have a reprecentative present. Such sug- 
gestions will be followed by those conducting the test 
in so far as practicable and consistent with the purpose 
to obtain complete and conclusive data. The test author- 
ities will be free to submit the apparatus or materia! 
to any test which in their judgment may be desirable 
to determine its suitability under any special require- 
ments for use in the naval service, whether such tests 
have been contemplated by the exhibitor or not; except 
that, in the single case where the exhibitor objects to 
any proposed test on the ground that he believes the 
apparatus or material would be injured thereby, and 
embodies his objection in writing, the particular test 
will not be made. Any such objection will be made part 
of the record of the test. 

All applicants must agree in writing to accept the 
conditions of test set forth in this circular, and musi 
further agree in writing that they will accept the results 
of the test as final and that they will not apply for a 
retest of the article or material until such changes have 
been made as will give reasonable promise of overcoming 
defects which may have developed during the course of 
the original test. 

Upon completion of test a copy of the report thereon 
will be furnished the exhibitor by the Bureau. 


‘The Bureau of Engineering, Navy Department, has three testing 
laboratories: The Mngineering Experiment Station at Annapo! 
the Fuel Oil Test Plant at the Philadelphia Navy Yard, and t! 
Electrical Laboratory at the Brooklyn Navy Yard. The 
Research Laboratory at Bellevue is administered under the dir 
tion of the Technical Aid to the Secretary of the Navy and dovs 
special research work not covered by the laboratories under t! 
cognizance of the Bureau of Engineering 
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How to locate the 


Correct Position of Brushes on 
Interpole Machines 


By C. O. 


RUSH position on the commutator of the conven- 

tional type of direct-current machines, without in- 

terpoles, is not fixed and moves with changes in 
load. With the earlier types of these machines it was 
necessary to shift the brushes as the load changed, to 
maintain satisfactory operation at the brushes and com- 
mutator. Later types of non-interpole machines have 
been so designed that satisfactory operation could be 
cbtained throughout their load range with the brushes 
in a fixed position. 

With machines having interpoles of the proper design, 
the armature neutral and consequently the brush posi- 
tion is fixed. Also, on the interpole machine the neutral 
is more sharply defined than on the non-interpole type 
and requires more accurate setting of the brushes. In 
the factory the correct brush position is generally care- 
tully located and this position marked. 

Notwithstanding the brushes on interpole machines 
ave located.and marked by the manufacturers, occasion 
niay arise to check their position after the machine goes 
into operation. There are a number of ways of doing 
‘iis, some more accurate than others. Before attempt- 


MILLS 


ing to check the brush position, the mechanical details 
of the machine should be carefully checked. The brushes 
should be equally spaced around the commutator, lined 
up with the segments and properly fitted to the commu- 
tator. The brushes should all be of the same grade and 
equipped with proper shunts for connecting to the brush- 
holders. A check should be made on the field poles to 
see that they are symmetrically spaced and that the air 
gap is uniform around the armature. 

An approximate method of locating the neutral, espe- 
cially on a motor, is to open the shunt-field circuit, as 
shown at the starting box in Fig. 1, and then place the 
brushes in a position where the armature does not have 
a tendency to turn in either direction when the switch 
is closed and the starting-box arm is placed on the first 
point. If it is found that the machine has a tendency 
to turn in one direction, shifting the brushes in the 
opposite direction should bring them to a position where 
the armature’s torque will be zero. If the motor is of 
the compound type, it will be necessary also to cut out 
the series-field winding so that the armature and inter- 
pole winding only will be in circuit. 
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Another method that may be used to obtain an ap- 
proximate setting of the brushes is to take the speed 
of the armature in one direction and then reverse the 
direction of rotation and take the speed again. If the 
brushes are on the neutral, the speed will be the same 
in either direction. Shifting the brushes back of the 


Fig. 1—Shunt-field circuit opened to check 
position of brushes 
| 
} Main pole 
(nterpole.. 
Coi/ lead 
Brush position \ center of 
 Commutator interpole 


Fig. 2—Shows location of a brush with respect to an 
armature coil under the center of an interpole 


neutral will cause the speed to increase, while a shift 
ahead of the neutral will reduce the speed below normal. 
Therefore, if the motor is found to be running fast in 
the reverse rotation, the brushes should be given a 
slight forward shift and the speed taken again. When 
the speed has been reduced about one-half of the orig- 
inal difference between the two directions, the armature 
rotation can be reversed and the speed checked. 

Where the top leads from the armature coils can be 
followed from the coils in the slots to the commutator, 
they can be used to obtain the approximate position of 
the brushes. First move the armature so that an arma- 
ture slot comes directly under the center of an interpole, 
as in Fig. 2, then follow the lead from the top side of 
the coil in this slot to the commutator. The brushes are 
located so that the segment, to which the coil lead con- 
nects, comes under the center of a brush group, as indi- 
cated in the figure. 

When it can be done, the machine may be operated as 
a generator without load and its field coils separately 
excited. With a voltmeter connected to the positive and 
negative brushes, shift the brushes until a maximum 
voltage is obtained. On account of the field from the 
main poles tapering off between the poles, it may be 
possible to shift the brushes through a considerable are 
without affecting the voltmeter reading. The center of 
this are is the neutral point. The two extreme positions 
can be located and marked on the brush yoke and then the 
brushes shifted to a point midway between these marks. 

The most accurate method of locating the brush posi- 
tion is with a millivol#émeter or a voltmeter. To use a 
millivoltmeter, connect its leads to two segments one pole 
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space apart and, as nearly as can be judged, located 
the neutral zone. Then connect the field coils to t 
line and after a short time open the switch again. T) 
will cause a low voltage to be induced in the armaty 
whose effective value at the neutral is zero. Therefo: 
the millivoltmeter’s reading will be zero if connected 
two segments that are in the neutral zone and one po: 
space apart. This is due to the voltage induced in t! 
armature, by transformer action when the field coils «) 
excited or made dead, being shifted 90 electrical degre. 
from that obtained by revolving the armature in t¢] 
field of the polepiece. When the armature is revoly 
the neutral is between the polepieces and is the point « 
maximum voltage at no load. When a voltage is induce)! 
in the armature winding by making and breaking t} 
field circuit, maximum voltage is obtained when mea 
ured at a point under the center of two adjacent pol 
and zero voltage is obtained at a point between adjacen 
poles, which is the mechanical neutral of the machin: 
and where the brushes should be located. 

One of the objections to the method is that when th: 
field circuit is opened a high voltage is induced in th. 
field coils. This can be eliminated to a certain degre. 
by opening the switch slowly. 

It will be found that the neutral shifts slightly for 
different positions of the armature, which is due to the 
relative position of the armature slots and the poles. 
The two extreme neutral positions should be located ani 
the center of the brushes located midway between. 

The most accurate way of making this test is t 
remove the brushes from the holders and substitute « 
fiber brush in each of two holders one pole space apar'. 


Fig. 3—Checking position of brushes with a millivol'- 


meter and exciting the shunt-field coils 


Through the center of each fiber brush is a brass pi! 
arranged to make contact with the commutator at 01 
end and for attaching the millivoltmeter leads at t! 
other, as indicated in Fig. 3. These brushes may ! 


made for the smallest holders used on a group of motors. 
and when used in the larger holders, they can be cen- 


tered with wedges or strips of thin fiber. The use « 
the fiber test brushes insures that the brushes will |» 


set in the exact location determined by the millivo! - 


meter. Since the voltmeter leads are connected to t! 
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test brushes, the one making the test is free to attend 
to the other details of the test. An enlarged drawing 
of one of the brushes is shown in Fig. 4. 

A method that is in common use and one that gives 
the most satisfactory results is to take the voltage drop 
bo tween segments in the neutral zone with a millivolt- 
meter when the machine is in operation. One of the 
best ways of doing this is to drive the machine as a 
g-nerator and then, with two contacts spaced about the 
width of one segment apart, explore near the neutral 
zone until a position is found where zero reading is 
obtained on the millivoltmeter, which position will be 
the neutral point. 

A set of leads for making this test is shown in Fig. 6. 
These testing leads are made by using two pieces 


No. 14 rubber-covered wire about six inches long to 
which are soldered the flexible leads for connecting to 


the millivoltmeter. After this is done, the two contact 
wires are taped together for convenient use. The dis- 
tance between the contact ends of the leads can be 


Figs. 4 and 5—-Fiber brushes used to 
check brush position 


adjusted by bending if necessary. How the test leads 
and millivoltmeter are used is indicated in Fig. 7. 

Instead of using contacts of the type shown in Fig. 7, 
a fiber brush arranged with two small brass contacts 
spaced so that they will rest on adjacent segments, sim- 
plifies making the test. This brush, Fig. 5, is put into 
one of the holders, the millivoltmeter connected to the 
top ends of the contacts and everything is ready to make 
the test. 

After the no-load neutral position of the brushes has 
been located on the commutator of an interpole machine, 
replace the brushes and put full load on the machine 
and again test with the millivoltmeter for the neutral 
position. Zero reading should be obtained in the same 
location on the commutator at full load as at no load 
it the interpoles are of the correct strength. 

Where the neutral is located with the brushes in the 
holders, due to the presence of circulating currents in 
the brush faces, the neutral may shift slightly when the 
brushes are moved through a small are around the com- 
mutator. <A little experimenting will locate a position 
where the neutral will remain stationary irrespective of 
the brush position, if the load is held constant. 

If, on a motor, the load neutral shifts ahead of the 
no-load neutral and on a generator behind the no-load 
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neutral, the interpoles are too strong. On the other 
hand, if the load neutral shifts behind the no-load neu- 
tral on a motor and ahead on a generator, then the inter- 
poles are weak. 

When the interpoles are too strong, it may be possible 
to adjust them by removing shims from between the 


Fig. 6—Test leads for use with millivoltmeteyr when 
checking the brush position 


polepieces and the frame, which will result in increasing 
the air gap between the pole faces and the armature. 
Where a shunt has been used by the manufacturer to 
adjust the current through the interpole winding, in- 
creasing the cross-section of this shunt will reduce the 
current through the interpole coils and the strength of 
these poles. If the shunt is not already on the machine, 
one may be made from a german silver strip of proper 
length and cross-section, which will have to be deter- 
mined by experiment. On small and medium-sized ma- 
chines turns may be removed from the interpole coils. 

To increase the strength of the interpoles, it may be 
possible to add soft-iron or soft-steel shims between 
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Fig. 7—Locating neutral point on the commutator 
with a millivoltmeter 


these polepieces and the frame to decrease the air gap 
at the armature. If this cannot be done, increasing the 
number of turns in the coils may have the desired effect, 
or it may be that a combination of the two methods can 
be used. When a shunt is connected across the inter- 
pole-winding terminals, decreasing the cross-section of 
this shunt will increase the current through the coils 
and increase the field strength. All these cures have 
to be applied by the cut-and-try method, but a little 
careful experimenting should be productive of results. 
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OT all engineering achievements are the result 

of sudden inspiration and creative ability. Some 

follow the slower path of evolution, being gradu- 
ally whipped into practical shape by successive attacks 
between lapses of inattention. This generality applies 
to the permanent-gas engine, so called because its 
working medium is a permanent gas, and not steam as 
with the steam engine, or combustible gases as with 
the internal-combustion engine. This term is used to 
distinguish it from its old prototype the hot-air engine, 
for the double reason that it differs in many essential 
particulars and to avoid hasty judgments based on in- 
correct association with the older machine. 
The author does not pretend that all technical prob- 
lems have been fully solved. He has been prompted 
to outline the proposed system by the reflection that 
great strides have been 
made in machine design 
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Is the Permanent-Gas Engine 


a Possibility? 


By JOHN STURGESS 


pressure-volume method based on the usual formula {oy 
adiabatic expansion, and the other the B.t.u. method 
based on the work-equivalent of the heat conversion. 
The results compare as follows: 
Net Work, as calculated on a PV. basis, 
ft.-lb. per cu.ft. 25,050 
Net Work, as calculated on a B.t.u. per 
ft.-lb. per cu.ft. 26,000 
Complete efficiency calculations are too elaborate to 
present here in detail. They embrace the efficiency of 
combustion, efficiency of heat transfers as well as the 
efficiencies of the engine and the recompressor. They 
include the loss from dilution of combustion products, 
flue-gas loss, cooling-water loss, and loss in mechanical! 
friction. The only losses not considered are radiation, 
leakage and the internal friction of the working agent. 
These are indeterminate, 


and resources in materials 
of construction since the 
last attacks were made 
many years ago. Space 
limitations permit only 
briefly touching on some 
of salient points, 
which have been much 
more exhaustively devel- 


HE old-time hot-air engine failed because 

of its low temperature range. By increas- 
ing the maximum temperatures to 1,100 degrees ably comparable with 
a net efficiency of 24 per cent is claimed. Pres- 
sures are low when compared to other modern 
machines of equal efficiency. 


but by careful design may 
be reduced to a sufficiently 
low figure to still leave 
the net efficiency favor- 


other prime movers in the 
field to which this engine 
would be applicable. The 
over-all thermal efficiency 
as thus calculated is 22 


oped in an_ original 
treatise of which this 
article is an abridgement, and the unsupported charac- 
ter of some of the statements made must be attributed 
to this fact. 

The suggested engine is shown in the illustration. 
The notations make the functions of the various ele- 
ments clear, the arrows showing the course of the work- 
ing agent. The working cylinder draws in a supply of 
hot gas until cutoff takes place at one-half stroke. The 
exhaust valve opens at the end of the stroke and the 
gas charge is exhausted, during the next stroke, into 
the economizer, where it first heats the furnace air to 
560 deg. F. and then passes to the low-temperature heat 
transfer, where cooling water reduces its temperature 
to 100 deg. F. 

It is then drawn into the recompressor and com- 
pressed to 200 lb. and after passing into the high tem- 
perature transfer, is heated to 1,020 deg. F., whereupon 
it is ready to repeat the cycle. 

The study has been based on the values of 1 cu.ft. of 
working agent at 200 lb. gage pressure in the high- 
pressure receiver. The assumed temperature range 
was from the available cooling water at 60 deg. to an 
assumed maximum practical temperature of approxi- 
mately 1,000 deg. F., and to simplify the calculations 
this was set at 1,020 deg. 

The work done during the cycle has been carefully 
calculated and checked by two methcds—one by the 


per cent at full load. a 

figure that is excelled only 

by the Diesel engine and equaled only by the very 

largest steam-turbine plants provided with every known 
appliance contributing to economy. 

One can only make broad deductions based on certain 
fundamental factors, concerning the question of cost. 
This method, moreover, is likely to prove more accurate 
than detailed estimates. It relies on making com- 
parisons of groups of parts of unknown cost with 
analagous groups of parts of known cost, and then 
applying such corrections as seem logical for such dif- 
ferences as may exist between the two groups. 

In an engine for given piston speeds, the horsepower 
is a function of the mean effective pressure per revolu- 
tion; that is, the m.e.p. of the working stroke divided 
by the number of revolutions required for each com- 
plete cycle. In the proposed engine there are two work- 
ing strokes per revolution, or 0.5 revolution per working 
stroke, and the m.e.p. works out as 42 lb. net, making 
the m.e.p. per revolution 84 Ib. 

In a four-stroke-cycle internal-combustion engine the 
m.e.p. is around 70 lb. There are two revolutions pcr 
cycle, so the m.e.p. per revolution is 35 lb. The proposed 
engine therefore starts off with an advantage of 24 
to 1 with respect to piston displacement, as compared 10 
the internal-combustion engine. 

The strength and weight of an engine are governed 
largely by the maximum stresses they have to wit! 
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stand, not the average stresses. In the Diesel engine 
the maximum stresses are those due to a piston load of 
around 500 Ib. per sq.in.; consequently, every part of 
the engine has to be made of sufficient strength and 
weight to withstand this load. 

In the proposed engine the maximum piston load is 
that due to 200 Ib. per sq.in. Since for given horse- 
power and piston speed the piston area need only be 
] 
2.4 
creased by taking the product of the above ratios, that 
is, 2.5 2.4 or 6 to 1 in respect to total weight of the 
engine proper. 
Costs depend on 
the weight and 


of the Diesel, its lead over this competitor is in- 
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The auxiliary apparatus of the Diesel will easily 
account for 20 per cent of its total cost, so that the 
inclusion of these items will again change the lead 
of the permanent-gas engine to 5.35 to 1 for the parts 
considered. 

The parts considered now include all the Diesel, but 
only the engine, recompressor, receiver and piping of 
the permanent-gas engine; that is, they do not include 
the entire group of parts comprising the heat inter- 
changers. The reasoning is purposely pursued in this 
way because the cost of this group cannot be deter- 
mined by the process given, but it does lead to definite 
conclusion. We 
-an afford to spend 
over five times the 


quality of the cost of the engine, 
material and compressor, re- 
workmanship re- 1 ceivers and piping, 
ressure 

quired. The latter | | cycle begins.» ; on the interchang- 
are not likely to 7 \ | ‘Suction 77h N | f = ers, and then be 
be so for | | \ su ial 
a 200-lb. maxi- \ neck - and - nec 

mum pressure as low Nh A | | || 4 with the cost of 

for a 500-]b. receiver | \ the Diesel engine. 

pressure, but no 00° | Since ordinary 
advantage will be \ materials and 
claimed for this Vt welded  construc- 
indeterminate | | tion will suffice 
amount. The “Al for the economizer 
6 to 1 lead over 


the four - stroke- 
cycle Diesel is 
not materially 
changed if a two- 
stroke cycle is 
considered, for 
the m.e.p. of some 
engines of this 
type is around 40 
lb., and having 
one cycle per 
revolution t he 
m.e.p. per rev. is 
40, compared to 
35 for the four- 
stroke cycle. The 
foregoing con- 
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ture interchanger, 
and the high-tem- 
perature transfer 
is the only ele- 
ment requiring 
special materials 
and construction, 


x 


Combustion 


3/20°F 


Tappets 
5 it means that most 
SSS of the sum men- 


= for this special 
construction. 
| Economizer 


at around $75 per 
| horsepower. Seg- 
regating this in 
the ratios cited 


Diesel engines sell 
Water exit 


—== results in $14 per 


cerns the engine 
proper, not the | | 
auxiliary appa- 
ratus. The latter 
can reasonably be 
considered in their cost relation with the engine proper. 
The auxiliary apparatus in the permanent-gas engine 
are the recompressor, the receivers, the heat transfers 
as well as the furnace and piping. The auxiliary appa- 
ratus of the Diesel engine are the injection-air com- 
pressor, the fuel pumps, air bcttles and starting set, and 
piping. 

The recompressor, being tandem connected, is little 
more than a cylinder and piston. Its apparent ratio to 
the rest of the engine proper is about 1 to 7. The 
receivers and piping can reasonably be set as equal to 
the recompressor, making the ratio of both these groups 
to the engine proper as 1 to 3.5. This reduces the 
lead of the new engine, for the parts thus far con- 
sidered to 4.45 to 1. 


Warer 


Diagrammatic outline of suagested permanent-gas engine 


100°F Low-#emp. transfr. 

the permanent - 
gas engine exclu- 
sive of inter- 
changers, and $61 
per horsepower for the latter. Steam turbines with 
boilers and auxiliaries cost considerably less than equiv- 
alent Diesel engines, so that in this case the amount 
available for interchangers would be correspondingly 
reduced. 

Corrosion of metal heater tubes under high tempera- 
tures is due largely, if not entirely, to the presence of 
oxygen and sulphur compounds. It is proposed to elimi- 
nate these on the inside walls of the tubes by using an 
inert gas for the working agent, probably nitrogen. 
This is believed to be practical in view of the fact that 
the working agent is confined and not lost, and only 
slight leakage would need to be made up. 

To avoid the corrosion of the outside walls due to 
their exposure to the residual oxygen and the sulphur 


‘ 
J QP & 
7 Jb. i 
— 
Initial | 1020°F 
| Terms 660% | 
| | WY 
| | i] 660°% 
} 
NB | Ni 
NBS Nt 
SES WN 
N | ay Oil jacket 
SS Nh 
SS 
— 
— 8, 
ee 
pie 
ae 


992 POWER 


of the flue gases at high temperature, if our present 
resources in non-corrosive alloys fail, it is believed that 
any one of a variety of methods of shielding the walls 
from contact with the gases, without interfering with 
heat-conduction, may be a practical method of solving 
this problem. 

The second problem is that of cylinder-wall lubrica- 
tion at an average temperature of probably 800 deg. F. 
This is somewhat beyond our present resources with 
liquid lubricants, but there remains the adaption of 
graphitic, or similar lubricants which may be feasible. 
If, however, this fails, a novel but entirely practical 
design of cylinder and piston is proposed in which the 
lubricated zone is sufficiently removed and insulated 
from the heated zone, and thus reduces the tempera- 
ture of the former well within proved practicable limits. 

The inlet valve would be exposed to a temperature 
of about 1,000 deg. F., but this is probably well below 
that of airplane-engine exhaust valves, and moreover, 
the inlet valve would be of much sturdier proportions, 
aiding heat conduction and lessening distortion. 

A similar line of reasoning to that used when dis- 
cussing cost shows that it could compete on the scarcely 
less important points of floor space, cubic space and 
tonnage. There remains open only the question of 
maintenance, and this concerns only the high-tempera- 
ture transfer, since all other parts of the unit are oper- 
ating under comparatively low temperatures and low 
stresses without shocks. 

Since it is not limited to the use of liquid fuel, it 
may be a logical candidate for locations where other 
fuel is available and the internal-combustion engine 
has been ruled out on this account. Its efficiency in 
the smaller sizes might easily excel that of the steam 
plant, while its smaller space and weight may give it 
a further advantage. 

It would be applicable to plants of fairly large capac- 
ity for stand-by service in public utility systems, peak- 
load service, or temporary supply at the extremities of 
transmission lines. Its ability to go into service quickly 
from a cold start would give it an advantage over the 
steam plant in this respect. 

The whole power field is a large one, and the qual- 
ities demanded of prime movers in different sections 
of that field are extremely diversified. No one prime 
mover meets the entire range of demands. The excuse 
for this discussion is the belief that if the permanent- 
gas engine were reclaimed from its present ostracized 
position and its problems as courageously attacked as 
other engineering problems have been, another useful 
member might be added to the family of prime movers. 


A SUBSTANTIAL GAIN IN ECONOMY may be obtained in 
existing plants by increasing the superheat. An _ in- 
crease in superheat of 10 or 12 deg. F. will result in an 
increase in plant over-all economy of approximately 
0.5 per cent. There are a number of methods that may 
be employed to obtain this increase, among which are: 
installing radiant superheaters, removing boiler tubes 
below the superheater, changing the boiler baffling, and 
covering steam circulation ‘tubes. In new installations 
trouble is sometimes experienced from superheats too 
high for the,equipment. The converse of the foregoing 
methods may likewise be used to reduce superheat. In 
reducing superheating surface it should be realized that 
an increased pressure drop through the superheater will 
result because of increased steam velocities. 
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What Do You Know? 


NLIKE the questions appearing in the daily 

papers, the “What Do You Know” questions in 
Power are of real value. It is not of importance if one 
can or cannot tell the founder of the Ming dynasty o! 
China in the Tenth Century, but if an engineer finds 
he is hazy on a question of pump-valve setting or th: 
like, it is fair warning that he should burn a little 
midnight oil. Correct answers are to be found on 
page 998. 

Ques. 1—What is meant by the critical speed of « 
turbine? 

Ques. 2—When was pulverized coal first suggested 
as a boiler fuel? 

Ques. 3—In keying up a connecting rod haviny 
straps, gibs and keys, what should be the position 0! 
the crank relative to the cylinder line of center? 

Ques. 4—If one field coil of a two-pole direct-current 
motor burned out, what would be the most likely cause 
of the trouble? 

Ques. 5—What kind of valves did the Porter-Allen 
engine have? 

Ques. 6—What special features have a department- 
store type elevator control system? 

Ques. 7—Does the crosshead and piston stop when the 
end of the stroke is reached, and as the crank passes 
dead center? 

Ques, 8—What is the percentage of slip of a 15x8x 
10-in. double-acting steam pump making 50 strokes per 
minute? 

Ques. 9—Will the oil particles issuing from a Diese! 
fuel valve using air for the injecting medium travel « 
greater distance than the oil from the solid-injection 
nozzle? 

Ques. 10—When ammonia emerges from the low- 
pressure side of an expansion valve, is it a gas or : 
liquid? 


The most effective condenser for a given duty is no’ 
necessarily the one having the most surface, but rather 
the one in which the proper amount of surface is ar- 
‘anged so that all of it is accessible to the steam. More- 
over, a reduction in the amount of surface does not imply 
a reduction in the size of the condenser shell, the differ- 
ence lying in the increased tube spacing or in lanes 
between the tube banks. 
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The Mortality Rate of Air Tanks 


By B. J. PARKER 


T ONE time air compressors and receivers were 
/\ few and far between. Even a high percentage of 
receiver explosions meant only a small number. In 
aldition the equipment was in charge of engineers who 
knew how to prevent ruptures. Now that the auto- 
mobile has become the chief agency of getting from here 
to there, things have changed. 

All the air going into the 80 million tires has been 
stored for the most part in tanks of less than 18-in. 
diameter. There are tanks of all shapes and sizes, but 
generally 4 or 5 ft. long and 12 to 16 in. diameter, 
located in garages, shops, service stations, stores, under 
work benches, on the walls and on top of offices, in fact 
in every nook and cranny where they will be out of 
sight and consequently out of mind. Most always the 
tank is in a place where someone gets hurt or killed 
when it goes off, and 99.75 per cent of these tanks have 
no handholes or inspection holes large enough to see 
the internal condition of the shells. 

The A.S.M.E. Code for unfired pressure vessels, spec- 
ifies that all such vessels less than 16 in. in diameter 
may be constructed without a handhole provided there 
are at least two pipe connections or provided they have 
bolted blank flange heads. What good the pipe con- 
nection does is unknown. What can one see through 
a {-in. pipe opening in the shell of a 14-in. tank? 

Anyway, we have thousands of such tanks in this 
country under 16-in. diameter with welded-in heads and 
no inspection or even peep holes. 

For safety’s sake, if we are going to try to forget 


Fig. 1—The air tank usually is under a work bench or 
some out-of-the-way place 


them, let us bury them deep enough so that when they 
burst no one will be injured. None of us minds being 
killed dead, but no one fancies the idea of being a cripple 
the rest of his life. 

The most of air-tank failures I have come across are 
©: tanks not constructed in accordance with the Code, and 
fail in defective welding of the longitudinal seams or 
the heads. But remember we have few old air tanks 
© this size. These little life takers have sprung up 


lice a crop of mushrooms in the last five or six years, 
And believe it or 


for we must roll on air these days. 
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not, they are rusting and corroding on the inside. 
rapid this corrosion is, no one can definitely state, and 


How 


its progress will vary with the individual tank. What 
we must have is one or two handholes in them regard- 
less of size, so we can put in a light and see how far 
the corrosion has gone. 

The other day I saw the concave head of a 7-in. tank 
that had blown off and killed one man. Not long ago I 
was in a garage where the air compressor rested on a 
wall shelf. I said to the owner, “Why haven’t you a 
drain pipe and valve on that tank?” 

There never had been one on the tank, so he stated. 
He further volunteered that a week or so previous, they 
could not get enough air out of the tank to fill a tire. 


Fig. 2—What can one see through a pipe opening? 


Investigation revealed the tank full of oil and water; 
this had accumulated in the five years the outfit had 
been in use. 

He then remarked that when they were draining the 
tank of the oil and water, the hole kept getting clogged 
with rust and rust scale. It does not take much 
imagination to caliper the thickness of the shell, when 
by the hammering they could dislodge eaough scale 
from the walls to clog the hole again and again. 

One does not have to be told that this case is not 
exceptional. Everyone will admit that there are prob- 
ably many others. 

Remember, age does the trick to us all, and these 
tanks are going to age fast, for they start off with 
an acid stomach in their first month. They are still 
young, maybe having an average age of five years. 
Those that I have been able to examine show marked 
progress in pitting and corrosion. What are we to do? 
Put handholes in them? Classify them as explosives, 
and organize a strict inspection on the little fellows as 
well as the big ones? 

Most of the men around these tanks do not know they 
are dynamite, and rather think I am kidding them 
when I tell them the little brass appendix called the 
safety valve may save a life some day if they keep 
paint off of it and learn how to test it for free opera- 
tion daily. 

The most recent compressor units have only enough 
storage to control the automatic pressure switch, and 
these are the safe goods. More power to them, but 
while we have the little tanks in our midst, we must 
watch them, both outside and inside. 


THERE Is FOR ALL OILS a certain temperature, depend- 
ing upon the oil’s viscosity and gravity, at which the 
viscosity is so reduced that a maximum amount may be 
atomized. Too high a temperature causes pulsations in 
the flame and too low a temperature will cause smoke, 
poor combustion and burning in the uptake of the boiler. 
Just what this temperature is for a particular oil can be 
determined only by observation of the burner action. 
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HE new Homestead mills of the Carnegie Steel 
Co., near Pittsburgh, Pa., exemplify the latest in 
steel-mill practice and the application of power to 
this industry. In these mills there are 836 motors, hav- 
ing an aggregate rating of 100,000 hp., to which must 
be added 65,000 hp. of motors and generators used with 
main-roll drive reversing motors, making a total of 
165,000 hp. These motors are supplied from a 45,800- 
kw. steam-turbine generating plant. The largest motors 
in the mill are of the direct-current type, rated at 8,000 
hp. when operating at 40 to 80 r.p.m. 

On Thursday, June 16, while about 1,000 members of 
the Association of Iron and Steel Electrical Engineers 
and their friends were visiting these mills, Judge Gary, 
Chairman of the Board of Directors of the United Steel 
Corporation, in his New York office started a 6,000-kw. 
motor-generator set, Fig. 1, for supplying power to one 
of the 8,000-hp. reversing-mill motors. To start the 
motor-generator set, Judge Gary simply passed his hand 
over a crystal sphere on his desk, as indicated in the 
headpiece. This sphere is of hollow glass silvered on 
the inside. A fine wire ran from the silver lining to the 


No, this is not a magician, but Judge Gary starting one of the largest steel-mill power plants 


Wave of the Hand 
Starts Steel-Mill Power Plant 


400 Miles Away 


grid of the Knowles grid-glow reiay tube mounted on 
a small box in which is the relay. 

When Judge Gary’s hand was placed within an inch 
of the sphere, electrons were removed from the grid ot 
the tube which allowed a current to flow to operate the 
relay. This relay closed a circuit through a telegraph 
line to the keying relay in the short-wire radio statiou 
WAQ, located on the roof of the Newark works of the 
Westinghouse Electric & Manufacturing Co. These 
signals were sent by short radio waves to the Homewood 
receiving station near Pittsburgh and by telephone line 
to the Homestead works of the steel company, where 
they were translated by a vacuum-tube relay and call 
selector to give the initial impulse to the automatic- 
starting equipment of the motor-generator set. 

The demonstration was arranged by the Steel Cor- 
poration and the Westinghouse Electric & Manufactur- 
ing Co. as a feature of the Association of Iron and Stee! 
Electrical Engineers convention then in progress. The 
demonstration was a revelation of what engineers can do 
with very small electric currents in controlling larve 
power machinery. 
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Fig. 1 (Above)—Motor-generator set consists of a 7,000-hp. a.-c. motor, two 3,000-kw. d.-c. generators 
and a 50-ton flywheel 
Fig. 2 (Below)—Finishing-mill motor room contains 53,000-hp, capacity in motors 
and 18,000-kw. of generator capacity 
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Breaking in a New Fireman 


A Few Pointers on Training a New Man—How To Explain Boiler Economy 
Without a Lot of Mathematics—Factors That Make 
Firing a Hard or an Easy Task 


By PETER J. LYONS 


boiler-room efficiency, he must begin educating the 
fireman when the latter first appears on the job. If 
started right, the newcomer will develop into a real 
dependable fireman, but if he receives no instruction at 
the start, it is difficult to correct faulty methods later. 
In his progressive education he will need some simple 
apparatus to enable him to observe the results obtained 
from a given course of action. I suggest an Orsat in- 
strument to check the CO, content of the flue gas and 
to permit him to find how the CO, varies with the firing 
conditions. A draft gage is another instrument the 
boiler room should have. Explain its action and let him 
find out for himself how the reading changes with 


I: AN engineer hopes to obtain even a fair degree of 


Fig. 1—Show the fireman how to use an Orsat 


changes in the damper setting, condition of the fire 
bed, etc. 

The draft gage will indicate the condition of the 
fuel bed. If the fuel is too thick upon the grates or the 
fires are getting dirty, the gage will indicate an increase 
in the draft. If the fires are too thia and if holes and 
cracks form in the fuel bed, a decrease in draft will be 
indicated on the gage. The cost of a draft gage is so 
insignificant that no plant should be without one. 

Show him that draft is a push and not a pull. The 
cold air rushes from below and pushes the hot air up 
the chimney in an effort to establish equilibrium be- 
tween the inside and the outside of a chimney. If the 


draft is poor, it can be improved by insulating + 
breeching, as leakage around the uptake impairs t}. 
draft; air leakage into the breeching, however, will n. 
lower the boiler efficiency in ordinary circumstances, an! 
under certain conditions it might improve efficiency |) 
cutting down the draft, as the tendency in most boiler 
plants is to use too much draft. 

The engineer should emphasize the waste occasioned! 


Fig. 2—Outline the purpose of the draft gage 


by excess air, whether due to too much draft, a crack in 
the boiler setting, holes in the fuel bed or leaks around 
clean-out doors. It is of importance to stop all air leaks, 
and a coat of a good plastic substance all over the brick- 
work makes a good overcoat, as it were, to keep the heat 
in and the cold air out. Show the fireman that he should 
not consider the boiler and the furnace as a unit. Point 
out that the furnace is a heat generator and the boiler 
a heat absorber. To make the furnace an efficient heat 
generator, it is necessary to exclude excess air, which 
lowers the furnace temperature, reduces the CO, content 
and impairs the general efficiency of the furnace. For 
the boiler to be an efficient heat absorber, it is neces- 
sary to keep it as free from soot as possible, for soot is 
a better non-conductor of heat than asbestos. 

If the setting is low, the gases coming in contact wit! 
the cold surface of the boiler before proper ignition 
takes place, are chilled and proper combustion is no! 
performed. For proper combustion there must be time 
and volume, and for a high combined efficiency one mus! 
have a tight boiler setting and clean internal and e»- 
ternal boiler surfaces. 

If a boiler is to be laid up for an extended peric: 
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it -hould first be boiled out with soda ash, drained and 
yw. hed out with a high-pressure hose to remove the 
md balls commonly called barnacles. If they are not 
ye noved and are left on the tubes, every boiler inspector 
kp ws that pitting will start under the barnacles and 
wi!l continue until the pit extends through the tube, 
making a tube renewal necessary. 

t is largely a matter of opinion as to whether water 
should be left in while the boiler is laid up. It must be 
remembered that rust is always associated with water 
and oxygen. If the water is left in—that is, if the 
boiler is refilled after being thoroughly washed out—it 
should be filled completely to the safety valve. Even 
this does not exclude all the air, for there is a consider- 
amount in the water. If left dry, a tray of hot 
charcoal should be put in the bottom manhole to assist 
in the drying out process. After being dried as thor- 
oughly as possible, a box of lime should be set in, to 
absorb any moisture in the air, and the manhole covers 
put on. 

One of the chief causes of boiler maintenance is excess 
scale, causing the sheet to bag. Impress on the fireman 
that frequent tube renewals are necessary when the 
scale accumulates on the rear head between the tubes. 
jut even more disastrous bagging is occasioned by oil 
lodging on shell plates, as oil and water will not mix; 
that is, oil on the shell plates repels the water, the 
plate gets overheated, and pressure within exerted on 
the hot plate soon produces a bulge. 

The engineer should leave such information with the 
fireman, feeding him bit by bit as his ability to absorb 
knowledge may permit. 


able 


What Would You Do? 


When a wise man gives thee better counsel, give me 
mine again. I would have none but knaves follow it, 
since a fool gives it.—King Lear (Act II, Se. IV). 

“What would you do if you were in my place? If we 
make changes in our plant that would save the owners 
around nine or ten thousand dollars annually, they will 
have no further need of my services and I will be out 
in the cold.” 

“Hold on a minute, Bill, not so fast. I have an idea 
of what you are driving at, but let’s have the whole 
story from the beginning. What are the changes you 
refer to that will involve such a large saving to the 
firm, and why should these improvements affect you 
adversely?” Bill reflected for a moment, lit his pipe, 
and began: 

“The plant has seen a good many changes since I 
came here twenty years ago. At that time we did not 
use as many kilowatt-hours in producing the various 
articles that are made here. Only in the last few years 
has automatic machinery replaced hand operation in 
our business. The point I want to make right now is 
that the cost department figures the power expense as 
10 per cent of the cost of production, where fifteen 
years ago it was only 2 per cent of the finished article. 
Besides the increased use of electric power, there is 
another reason for the jump in power costs. Twenty 
years ago coal was cheap and the boilers and engines 
Were in good shape. Today, with the high cost of fuel 


and worn-out boiler settings, not to mention obsolete 
ant overloaded generating units, our own power-plant 
Operating expense per pound of steam and per kilowatt- 
hour has steadily increased. 

‘For several years the electric light company has 
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beaten us in the matter of costs of electric power, while 
ours are still going up. At that time the utility people 
wanted to take us on, but I pointed out that we would 
still have to keep the boiler plant to supply process 
steam. Figuring the cost of utility power and opera- 
tion of the boiler house just for steam made their 
proposition unfavorable. 

“A few weeks ago our next door neighbor, who uses 
a good deal more power than we do, offered to sell us 
exhaust steam from his more modern plant at a very 
attractive figure. He could well afford to do this be- 
cause the steam would be exhausted from his engines 
to the roof for about ten months of the year. The 
owners of our plant after a casual consideration turned 
the proposition over to me for recommendation. The 
saving I referred to is obtained by a combination of 
central-station electrical energy and low-pressure steam 
from next door for heating and process work. 

“Now you know that the business changed hands 
after the old man died and the new owners are noto- 
riously tight. If I give them the results of my careful 
observations, they will go over to the proposed plan. 
From then on, the position of chief engineer will cease 
to be. In other words, I will be through.” 

After several minutes of reflection I broke the silence 
with: 

“Are you sure, Bill, that the owners would let you 
down after increasing their earnings by such a large 
amount each year through operation on the proposed 
plan?” 

“You misunderstand me there,” Bill replied. “They 
would give me a chance to work in production, but 
I would have to learn a new trade and the necessary 
change in salary that must accompany such a move puts 
that out of the question.” 

“How about the job of master mechanic?” I asked, 
still trying to feel optimistic about it all. 

“Yes, I have thought of that too, but that individual 
is still in good health and has every prospect of remain- 
ing in his present position.” 

Still hopeful, I countered with this: 

“Why not induce the owners to rebuild the power 
plant; with modern equipment you could match central- 
station service?” 

“You are wrong again,” was Bill’s reply. “I have 
figured that the increasingly larger amount of electrical 
energy used with no possibility of operating our plant 
condensing makes the project of revamping for invest- 
ment a poor proposition when compared to the new plan.” 

For a while we smoked in silence, then Bill sug- 
vested, 

“Why not write to Power and perhaps we can learn 
what other engineers would do in a situation of this 
kind.” 

What would you do? 


IF CORROSION OF A BOILER is at or above the water 
line, it is likely that the water is highly aérated. Cor- 
rosion below the water line usually is due to the presence 
of an acid in the water. A small quantity of soda ash 
in the feed water may be beneficial. Another method 
of arresting corrosion below the water line would be to 
place only enough lime in the boilers to form a white- 
wash coating so thin that it would not endanger burning 
them or materially affect the economy of the boilers 
and coat the surfaces above the water line with a thin 
lime wash. 
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Testing High-Pressure Boiler Drums 
in Germany 


By JAMES SILBERSTEIN 


The marked tendency during recent years toward 
the employment of very high pressures in steam boil- 
ers has called for the introduction of special manu- 
facturing and testing methods to produce and test the 
drums that have to withstand these pressures. The 
firm of Messrs. Thyssen & Co., Muhlheim-Ruhr, Ger- 
many, has developed a process of making welded drums 
for working pressures of 800 to 1,500 Ib. per sq.in. 
At first thought many engineers might be inclined to 
distrust a drum made of metal perhaps 33-in. thick 
with a weld running the full length of the body. It is 
certain, however, that with the precautions taken in 
manufacture and in the subsequent processes of an- 
nealing and testing, the result is as good as could be 
desired. Ample experience has now been gained to 
justify the method and to demonstrate the reliability 
of the welded drums. 


How THE TESTING IS DONE 


In the system of testing the drums are subjected 
to a hydraulic pressure that stresses the metal almost 
to its limit of elasticity. For the test the drum is 
whitewashed all over, the manhole covers are put on, 
and the drum is mounted on anti-friction rollers con- 
veniently for observation. At intervals of a few feet 
along its length, thin steel measuring tapes are wound 
around it. Each tape makes rather more than a com- 
plete turn; one end is fixed to a support independent of 
the drum, and the other is weighted, so that the tape, 
though under the tension of the weight, is free to ac- 
commodate itself to the expansion of the drum. The 
amount of the circumferential expansion for any given 
internal pressure can be easily read at the point where 
the tape passes itself on the drum. In addition to the 
tapes, a large number of indicating pointers, mounted 
in holders in which they can slide with a little friction, 
are arranged normally to the boiler drum, so as to in- 
dicate the expansion of parts selected for observation. 
A record of the strains caused by the internal pres- 
sure is thus obtained, and the stresses, predicted by 
calculation, can be checked. The hydraulic pressure 
available permits of drums being tested up to an in- 
ternal pressure of 350 atmospheres, or approximately 
5,000 Ib. per sq.in. 

$y stressing the drums up to the elastic limit cer- 
tain structural changes are produced in the material, 
which it is desirable to eliminate. With this object in 
view the drums are placed in an annealing furnace and 
the metal restored to its original ductile condition. The 
final result is a drum of which the soundness has been 
demonstrated by the severest test that could be car- 
ried out short of destruction, free from any strain or 
local hardness. It should be noted that by stressing 
the drum to the elastic limit by internal pressure, its 
circularity is insured, so that no subsequently applied 
pressure can set up secondary stresses owing to de- 
formation. 

To assure themselves that annealing really did re- 
store the strained metal, as well as to satisfy them- 
selves that a properly made weld was in every respect 
as sound as the solid plate, Messrs. Thyssen carried 
out an elaborate series of experiments upon a full- 
sized drum 45 in. in diameter, made of plates 1%!-in. 
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thick. After annealing, the drum was cut up an. 
scores of test pieces were taken, longitudinally, circu 
ferentially and radially, and from various depths 
the plate. As might be expected, special care was take) 
to have a large number of the test pieces cut from 
metal containing the weld. 

It would take up far too much space to describe ') 
detail the results obtained. It is sufficient to say thai, 
so far as tensile tests were concerned, there was 1) 
appreciable difference between test pieces taken from 
the weld and those taken from the solid metal. Impaci 
tests on pieces taken from the welded zone showed in- 
deed a somewhat higher resistance than others to fravc- 
ture. This is possibly explicable by the intensive work- 
ing which the metal had had in the neighborhood of the 
weld, but in any case the difference was so slight that 
for all practical purposes the drum can be assumed to 
consist of homogeneous metal. 


Answers To What Do You Know’ 


Ans. 1—Every rotating body has a natural period of 
vibration. If run at the speed coinciding with this pe- 
riod, severe vibrations will be set up. This speed is 
called the critical speed. 

Ans. 2—In 1824 and 1831 experiments were conducted 
in England by T. 8S. Dawes. 

Ans. 3—The crank should be placed at about right 
angles with the line of centers so that in case the pin is 
worn the greatest pin diameter will be presented to the 
bearing halves. This eliminates danger of gripping. 

Ans. 4—The fault will generally be found to be a 
short-circuit in the apparently good coil. This coil being 
short-circuited allows an excessive current to flow 
through the other and cause it to overheat and destroy 
its insulation. 

Ans. 5—Flat valves, one for each steam and each ex- 
haust port, equipped with pressure plates on their backs. 

Ans, 6—In department-store passenger elevator serv- 
ice, the car is usually stopped at every floor by the 
operator. A system of doing this automatically, known 
as department-store control, has been developed. In this 
system, when the operator moves the control lever to the 
on position, the car gate and landing doors close, the 
machine starts and takes the car to the next floor where 
the gate and doors open automatically. The only func- 
tion performed by the operator is to close the doors and 
gate, which are power-operated. 

Ans. 7—Yes. The piston must stop as the crank turns 
past dead center. 

Ans. 8—If the slip does not exceed 15 per cent, thie 
pump is in good condition. 

Ans. 9—Since the air blast will break the oil into finer 
particles than will a pump pressure, the pump-injected 
cil usually will travel the greater distance, but the injec- 
tion air will give a wider diffusion to the oil. 

Ans. 10—The fluid is a mixture of ammonia vapor and 
liquid. About 15 per cent is in a vaporous state, the 
exact percentage depending upon the pressure drop. 


BECAUSE A STEAM GAGE is a certain amount ahead or 
behind a test gage at one point on the scale, it does )0! 
follow that it will be ahead or behind the test gage «| 
other points of the scale, nor the amount of the vari:- 
tion. Consequently, a series of readings should be tak: . 


“The questions will be found on page 992. 
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A Boost for Scientific Research 


MONG the bequests to Princeton University, an- 

nounced last week by President Hibben, was the 
sum of $460,000 for pure science research. Of this 
amount $50,000 was contributed by the Public Service 
Electric & Gas Company of New Jersey. This is not 
only a fitting recognition of the debt which the elec- 
trical industry owes to pure science, but indicates that 
there are leaders in the utility field who appreciate that 
scientific research must be stimulated if further im- 
provement of marked magnitude is to be had. 

Industrial research in this country has been highly 
developed and has had a large share in establishing our 
present enviable position. However, research in pure 
science must precede that in applied science, and were 
it not for the work of pioneers in the former we should 
not today be enjoying all the benefits of electricity, the 
radio, ete. Moreover, discoveries in pure science may 
have far-reaching application and thus be of incalculable 
value to mankind. 

That we lag sadly in pure science research is a re- 
grettable fact. Many capable men with leanings in this 
direction have been diverted to industrial research 
through pecuniary necessities. It is to rectify this situ- 
ation that Secretary Hoover, heading a committee of 
the National Academy of Sciences, has undertaken to 
interest a number of leaders in the establishment of a 
substantial fund to further this purpose. 


An Experiment Station 
That Should Be Better Known 


OMPARATIVELY few in industry know there is a 

Naval Engineering Experiment Station at Annapo- 
lis, and fewer still know its facilities are at the dis- 
posal of manufacturers who have or think they have 
products applicable to Naval use. But further, its co- 
operation is extended broadly in problems of research 
and in all efforts toward securing better materials or 
improving efficiency and economy. 

Captain Dinger, in his article outlining the purpose, 
scope and work of the Station, explains its relation to 
industry and sets down the simple procedure by which 
one may have tests made. 

Many manufacturers do not have testing facilities in 
their shops, and such apparatus is usually expensive 
to install. By availing themselves of the opportunity 
to have tests made at nominal cost by the government, 
they may detect defects before getting into production, 
thus saving much unnecessary expense. At the same 


time they are likely to receive helpful suggestions, based 
on the experience of a trained personnel at the Station. 
Moreover, through competitive tests as well as develop- 
ment tests, manufacturers are often enabled to measure 
the relative merits of their products with those of their 
Competitors. 


Not only are the present facilities of the Station not 
fully utilized, but a greater volume of work would create 
a demand for still better and enlarged facilities which, 
in turn, would increase its field of usefulness. For some 
time the staff has been working closely with the Ameri- 
can Society for Testing Materials to mutual advantage. 
Other engineering societies having research might well 
do likewise. 

The important work which this branch of the Navy 
Department is accomplishing deserves full recognition 
to the end that its function as a direct means of contact 
between Naval material forces and technical engineers 
in industry may be better understood. 


Enforcement of Safety Measures 


has accident prevention been more 
highly developed than in the steel industry, and 
the results appear to have fully justified the effort. 
That accidents in the central-station field are propor- 
tionately twice those in the steel industry will surprise 
many, because the latter is generally considered the 
more hazardous industry. 

The explanation, according to K. R. MacKinnon, 
speaking before the recent N.E.L.A. Convention at At- 
lantic City, lies largely in the attitude of executives 
and department heads. Not that central stations have 
rot put both effort and money into accident protection, 
but having done so and adopted the most approved 
methods, there has been a tendency in some companies 
to delegate enforcement to subordinates. If instead, 
executives were imbued with a feeling of personal re- 
sponsibility, better discipline, as concerns observance of 
safety measures, would result all the way down the line. 

This applies equally, if not in greater degree, to in- 
dustrial power plants in general. While managements 
are prone to give close attention to safety measures in 
manufacturing processes, the power plant is often either 
overlooked or the responsibility delegated to one possess- 
ing limited authority. 

Mr. MacKinnon apparently has struck at the heart of 
the problem, and judging from results, the practices 
of the steel industry would warrant study and perhaps 
emulation. 


Is Stand-by Equipment Justified? 


ATHER than being unusual, it is quite common to 
find industrial power plants with peak loads but 
slightly over one-half the equipment capacity. Just how 
far this plan of providing excess capacity should go de- 
pends, of course, upon local conditions, but in the 
majority of instances the plant need only be large 
enough to meet the factory’s peak load. Reserve ap- 
paratus increases the capital investment and the fixed 
charges, both of which should be kept as small as is 
consistent with operating economy. : 
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It is not to be argued that any plant should be placed 
in a condition that the shutting down of a boiler must 
reduce the factory’s operation, but it is seldom neces- 
sary to provide an extra unit. Boilers are rated far 
below their maximum possible output, and even though 
in every-day operation the rating is not exceeded, there 
is no reason why the shutting down of one boiler can- 
not be compensated for by the forcing of the remaining 
units. Steam engines are likewise capable of carrying 
large overloads, and in a two-engine plant it is possible 
to carry the entire load on one of the units even though 
at a temporary sacrifice of economy. 

Industrials generally are not operating on a two-shift 
plan at present, and the idle twelve to sixteen hours 
offer ample time for ordinary power-house adjustments. 
For more serious troubles the present working week 
provides about forty hours for repairs. This removes 
most of the necessity for stand-by equipment. Even the 
insurance companies offering use-and-occupancy insur- 
ance recognize that excess equipment is not needed for 
protection as long as the existing apparatus can carry 
the load with a single unit out of commission. Inas- 
much as insurance requirements are based on facts and 
the laws of probabilities, it would seem that a plant 
owner need not exceed the insurance requirements. By 
the elimination of idle machinery, or rather by the avoid- 
ance of installing excess units, capital costs would as- 
sume a less ponderous appearance. Power-plant ma- 
chinery should be worked to capacity, as should any 
other machine. 


Utilizing Byproduct 
Power from Industries 


IGH labor costs, low market prices and keen com- 

petition have caused an ever-increasing interest in 
byproducts from industrial processes as a means of 
making the operation more profitable or to reduce the 
cost of production and therefore better compete with 
market conditions. These byproducts have practically 
unlimited ramifications, but in industries such as steel 
and cement, waste heat and fuel are of prime im- 
portance. These offer opportunities for generating 
large quantities of power at low cost. 

One of the largest sources of waste fuels in the iron 
and steel industry is from blast-furnace operation. 
These fuels are chiefly in the form of gas and coke 
breeze. After all the requirements of the furnace for 
power and for heating the blast are taken care of, there 
still remains a large surplus of waste fuel for power 
generation, for which a use must be found. On a blast 
furnace the average surplus power amounts to about two 
hundred kilowatt-hours per ton of iron produced. 
Therefore, a six-hundred-ton per day furnace will have 
a power surplus of about four million kilowatt-hours 
per month. Improved methods of utilizing waste fuels 
for power generation will increase this surplus. 

Where steel mills are combined with blast-furnace 
operation, a market is available for utilizing the power 
from waste fuels. The increasing use of waste-heat 
boilers on steel-mill furnaces, combined with more effi- 
cient methods of burning waste fuels under boilers, is 
making available surplus power after the mill require- 
ments are supplied. If some of the experiments now 
being made with anti-friction bearings on rolling mills, 
result in the power reduction that these initial installa- 
tions indicate, the power required per ton of steel rolled 
will be greatly reduced. Some of these tests have shown 


a power saving of from thirty-five to sixty per ce: 
but it is too early to predict what the full results will | 
All these developments tend to increase power prod 
tion from waste heat and fuels and decrease the pow: 
consumption in the process. This increases the pow, 
surplus or the possibilities of a surplus, and makes :; 
outlet for this excess a more pressing economical probler. . 
The most logical way of disposing of this power is throu: 
the local utility system. This has been attempted 
some few cases and others are being considered, but n: 
to the extent that is economically justified. In reduci: 
fuel consumption per unit of power output, the la. 
tew years have seen remarkable achievements in powe 
station design and operation, but there remains th, 
problem of reducing the fuel demands by a bettc: 
utilization of the waste heat and fuels from industri. | 
processes, even though much has already been done. 

Many industrial power plants have attained the pri - 
portions of central generating stations, are operated 
with equal skill and supply a load where continuity o/ 
service must be assured. Therefore on this score there 
can be no objection to an interconnection between these 
plants and utility systems. 

Power supplied to the utility system as a byproduct 
of an industrial process is dump power and will in 
many cases be worth only the coal it will replace in the 
central station. However, it can be produced at low 
cost, entailing in many cases little additional investment 
and operating expense. The reserve capacity in many 
industrial plants will be sufficient to utilize the surplus 
waste heat and fuel. Using the peak power from wate:- 
power stations in utility systems has been worked out 
to advantage. In a number of large industries the op- 
portunities for using surplus power are even greater 
and should be given the consideration that their ecc- 
nomic possibilities warrant. 


Welding Helps the 
Generator Builder 


ELDING is proving to be an important contribu- 

tion to the fabricating art. Its latest application 
to the building up of electric generator frames is a 
striking illustration of its possibilities. It appears 
that a generator stator frame of any size, from the 
smallest to the very largest, can be made up of steel 
plate and rolled shapes in an astonishingly short time. 
Similar methods are used in the production of motors, 
and in many instances, rotor spiders and similar parts 
have been welded in successful production. 

In addition to the saving of time, which is obviously 
a matter of considerable importance, there are other 
distinct savings. For example, no time or money 's 
spent in the production of patterns. The serious loss 
of money and time arising from the discovery 
defects in castings that have been partly machined 
has been eliminated. It is easier to provide ample 
space for ventilating ducts and the like. 

In addition to these savings there is a reduction in 
weight of the finished stator of almost one-third, in 
comparison with the corresponding cast structure. 
This has made it possible in the case of larger units 
to wind stators in the shop that formerly had to be 
stacked and wound in the field because too heavy to Le 
shipped complete. This simplifies the task of high volt- 
age testing and facilitates delivery and erection. 

In short, the welder has made possible the prociic- 
tion of a better product in less time. 
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Ideas From Practical Men 


Readers are urged to use this department for the ex- 
change of practical operating information. A minimum 
of five dollars will be paid for contributions accepted 


Engine Continued To Race After 
Throttle Valve Was Closed 


To shut the throttle on a large engine that is over 
speeding and have its speed continue to increase, is 
likely to cause the most hardy engineer a little appre- 
hension. This disconcerting event occurred in a power 
house containing three 300-ampere 600-volt railroad 
generators, driven by tandem-compound Corliss engines. 

The first time it happened I was sitting at the desk, 
kind of drowsy, it being about 2 a.m. Suddenly the 
engine that was in operation started to speed up and 
I rushed to the throttle and shut it tight. The speed 
continued to increase and the governor balls were as 
high as they could go. The governor was acting on the 
valves all right as the dashpot rods were not picked up. 
The brushes on the commutator were sparking. The 
speed was very high, but all the lights in the plant 
were at about one-half their usual brilliancy. All this 
took place in a few seconds, and realizing there was 
some exterior cause, I ran to the switchboard and 
tripped the circuit breaker and the engine slowed down. 

Going back to the engine and making an examination, 
I found everything O.K. After bringing the engine up 
to speed again and putting the generator on the line, 
everything went along fine and nothing more happened 
that night. The following night the same thing oc- 
curred, but I immediately tripped the circuit breaker 
and the engine slowed down. Unlike the previous night, 
when the engine was put on the line again it speeded up 
immediately. After several unsuccessful attempts to 
get it on the line, I began to make inquiries. 

It was apparent that the generator was motoring, but 
I did not know why. After several phone calls had been 
made the cause of the trouble was located. A new 
substation, containing rotary converters, was connected 
into the same line as the plant. I knew the station was 
ready, but had not been notified that it was running. 
It happened that the day before the trouble started, 
the erectors had decided to run the rotary for a week 
before shutting down the steam station. 

During the day, when the load was heavy, the voltage 
of the steam station was about 600. At night the load 
was light, and as the generator was over compound, the 
voltage dropped with the load and fell to about 500. 
There were no reverse-current relays or voltage regu- 
lators in the plant, so that when the voltage of the 
rotaries overbalanced that of the generator, the latter 
was motorized. The normal speed of the engine was 
100 r.p.m., but when the generator was motorized, I 
judged it to be 200 r.p.m. 

To eliminate the danger of overspeeding, the gen- 
erator was shut down each night at 1 a.m. and the 
rotary allowed to carry the load. In the morning, when 
the load increased, the generators were again started. 

Rosedale, N. Y. JOSEPH O'BRIEN. 


Improvised Separator for a 
Steam Pump 


In one instance a steam pump gave some trouble 
from water coming over into the steam end, when first 
started up. This was due to a long steam connection 
between the pump and the boiler. Of course, after the 
water had been cleared from the steam pipe, there was 
no further trouble. The engineer did not feel that he 
could reasonably ask the management for a steam sep- 
arator, as the pump was used but part of the time, so he 
decided to make one from material on hand, that would, 
in his opinion, remove the trouble and serve its purpose 
as well as a manufactured one. 

A tee was obtained of a size about twice the diam- 
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Drain 


Separator made from pipe fittings 


eter of the steam pipe. Each end was fitted with a 
reducing bushing to the size of the steam pipe. The 
pipe leading to the boiler was provided with a long 
thread that entered the horizontal part of the tee suffi- 
cient for securing an elbow. <A short nipple with one 
end cut at an angle of 45 deg. was screwed into the 
elbow and turned at a right angle to the direction of 
the flow of the steam, as shown in the illustration. 

A piece of pipe 12 in. long was screwed into the 
bottom opening of the tee and the lower end capped as 
shown. A drain connection was made to the cap and 
led to a trap. The other outlet of the tee was con- 
nected to the steam pipe leading to the pump. When 
steam enters the elbow it is deflected, with such 
entrained water as may be present, to the bottom of 
the chamber, the steam rising and passing on to the 
pump in practically a dry state. R. H. RIDLEY. 

Atlanta, Ga. 
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Heating a Building by a Water-Jacketed 
Gas Producer 


When I was visiting, recently, the power plant of a 
Holland water-works station, where the installation of 
an exhaust-gas boiler was contemplated, the engineer 
in charge showed me a heating arrangement he had 
devised and installed. He had simply inserted a pipe 
coil in the water-jacket of the suction gas producer. 

The water level in the jacket was kept constant by 
means of a ball-and-lever arrangement, and the steam 
produced was led underneath the grade in order to les- 
sen the heat and to produce rich gas. The pumping 
engines were running on an average of 14 hours a day, 
and then the fire or the producer was kept burning 
during the night so that the water in the jacket was 
always hot. 

The coil was connected into the building heating sys- 
tem so that the water in the coil, after warming up. 
flowed by gravity through the system. 

This full-automatic gravity heating system has caused 
no trouble and it is reliable, inasmuch as no parts are 
subjected to the fire in the producer. During the win- 
ter, which on the whole is rather mild in this country, 
the temperature in the building was very comfortable. 

Enschide, Holland. H. WEILAND Los. 


Revamping Return Lines 


The sketch, Fig. 1, shows the return line, receiving 
tank and pump in a factory building that uses consider- 
able steam for process work, both high- and low-pres- 
sure. The piping ran from 2- to 8-in., being made up 
of cast-iron pipe with bell and spigot joints. The trunk 
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Fig. 1—Layout of the returns from the factory system 


line was 600 ft. long, and about half of it was buried in 
the ground, with the other half in a trench. It was 
installed in 1917, and several unsuccessful attempts were 
made to get it working; the lead joints would leak and 
sections of the cast-iron pipe would crack and pieces 
blow out. The company refused to spend any more 
money on it and allowed the condensation to go to the 
sewer, although the plant used about 45 tons of coal 
per day. 

Upon investigating, it was found that the ground 
level was about 2 ft. higher at the receiving tank than 
it was at the other end. The end of the suction pipe to 
the pump was 30 in. from the bottom of the tank, the 
tank being 7 ft. deep. This gave one the impression 
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of a big pitch to the pipe when there was less than - 
ft. in 600 ft., or zo in. to the foot. It will be se 
from the sketch that the return line would fill wi: 
water for a considerable distance back, and with hig 
pressure traps discharging into it, water hammer s 
up, causing all the damage. 

The suction pipe was extended to within 3 in. of th. 
bottom of the tank as shown, 
and a float was rigged up Ok vent 
to a piece of flat iron bolted | 
across the wheel of a 2-in. | 
valve at the pump and set 
to carry the lowest water 
level in the tank without in- 
terfering with the suction 
to the pump. 

It gave no further trou- 
ble, the high-pressure traps — Return from TY 
were overhauled, and where gl essure | 
the returns entered the 
main, a vent was run up. 

This was provided with $-in. 
cold-water pipe capped on 

the end with a few small 

holes drilled in it, to supply 

a spray to prevent any 
steam from escaping, the 

vent preventing pressure 
building up in the main, as Fig. 2—Rearrangement of 
shown in Fig, 2. lines to prevent steam 

The exhaust steam from binding 
a 500-hp. Corliss non-con- 
densing engine was put through several hot-water 
heaters, the condensate being wasted, owing to the oil. 
To save the hot water a cast-iron tank was piped up as 
shown in Fig. 3. The water going to the main return 
was taken from the bottom of the tank, and as the oil 
floated on the top, none entered the return. By closing 


7) Cold ware 


tion return 


5a? 


high water healer 


WIAE??. 


Co 


from 


Fig. 3—How oil was eliminated 


the valve in the gooseneck, the tank would fill up, and 
the oil could be skimmed off. In the meantime a boiler 
compound was made up, consisting of silicate of soda and 
a small percentage of caustic soda, and after its use 
there was not a trace of oil to be found in the boilers. 
The saving was estimated at 40 tons of No. 2 Buckwhe:' 
per week and the reduced cost of the coal burned in « 
few days paid for the cost of alteration. It is a situs- 
tion such as outlined that makes engineering attractive. 
New York City. THOMAS SHEEHAN. 
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Comments from Readers 


The High Cost of Cheap Oil-Engine 
Operators 


Beginning with the moment a man 
first contemplates the purchase of an oil engine, the 
question arises, Who is going to operate it? The advice 
received on this subject is generally so varied and con- 
tradictory, before the purchase is made, that it often 
becomes difficult to say or decide who is going to be 
engaged to operate it. 

Despite all arguments to the contrary there is but 
one correct answer to this question. The most capable 
man available should be placed in charge. Naturally, 
we should not expect to pay the engineer in a 50-hp. 
plant the salary of a chief engineer of an ocean liner, 
nevertheless it is profitable to engage the best man the 
size of the job permits. 

Not long ago I was called upon to make a sort of post- 
mortem survey of an oil-engine plant, the operation of 
which was being abandoned in favor of power purchased 
from a central station. The plant was in abominable 
shape. It was the most disorderly and filthy engine 
room I have ever seen. However, it was apparent to 
me that it could be reconditioned at a moderate cost 
and be made to generate power at a saving of about 
one-third of the price of purchased power, or $20,000 
a year. 

The owners of this plant were convinced that oil 
engines of every description are complete failures. They 
said that although te initial cost had been but $75,000, 
they had sustained a loss of fully a quarter of a million 
as the result of three years of constant interruptions in 
the operation of their mills. They were considering the 
reconditioning of the plant as a stand-by only. 

They had permitted themselves to become involved in 
a lawsuit with the engine manufacturer and had ex- 
pected that my report would help them to place the 
blame for existing conditions where they thought it 
justly belonged. However, I was unable to find any 
unsatisfactory condition that was not directly traceable 
to faulty methods of operation, and said as much. 

According to their statement $7,500 had been saved 
on engineers’ pay while bringing about the loss just 
mentioned. The manager said in justification of his 
policy: “TI tell you that it is no fault of ours that these 
engines are in this condition. The man who sold them 
to us said they would run without engineers. He said 
we could start them up, lock the engine-room door and 

throw the key away; they would run just as long as 
the suppiy of water, oil and fuel lasted. They have been 
oiled, watered and fueled properly and we have gone 
them one better. We have had a man in the engine 
room all the time.” 

It was a 900-hp. plant, and the total daily pay of the 
engineers amounted to $10. 

At one time it was thought that an engine founda- 
ion was settling and the engine becoming out of line, 
uit no one was quite certain about it. Later, the ques- 
tion arose as to whether they had a sprung crankshaft. 


or corporation 


No one could tell. Then a piston seized, the crankbox 
bolts broke and the connecting rod came out of one side 
of the crankcase and cracked the engine frame. No 
one knew whether a vital part of the frame was broken, 
whether patching would serve or a new frame was 
needed. They were so completely at outs with the 
engine manufacturer that advice and replacement parts 
from that source were not available. 

A consulting engineer was called in, and he recom- 
mended that after the engines be reconditioned capable 
engineers be engaged and that the chief alone be paid 
more than the combined wages of the two men who had 
been doing the best they could previously. In sup- 
port of his argument that such a policy would be eco- 
nomieal, he took his clients to a plant about fifty miles 
distant, where engines of the same make and power 
were giving excellent service under similar load condi- 
tions, at the hands of high-priced engineers. However, 
it was not possible to convince these men of the wisdom 
of changing their policy. 

Two serious blunders were made, one by the engine 
manufacturer and one by the purchaser. The sales 
policy was to represent the engines as being foolproof 
and self-operating. A business policy of the purchasers 
was to pay as little as possible for what they bought, 
regardless of quality. Having paid a fairly high price 
for the engines, they felt that they had insured them- 
selves against all future troubles. Therefore they took 
two stationary firemen out of a coal-fired plant and paid 
them the fabulous sum of 42 cents an hour and worked 
them 84 hours a week, assuring them that they would 
make their $35.28 each week for merely watching the 
wheels go around. The result was disastrous, as I 
have explained. 

It is unfortunate that sales engineers will make ex- 
travagant claims in an attempt to close a deal, and we 
must take what some of them say with a grain of salt. 
However, we should use a little common sense in all 
affairs of this sort, and common sense teaches that we 

‘annot expect much of men who have to work for a 
starvation rate of pay, and work long hours, but who, 
after all, spend these hour on the job not because they 
are deeply interested in their work, but because they 
‘an find no other means of making enough to keep the 
wolf from the door. We cannot blame them for obtain- 
ing and holding such jobs even though they are not 
‘apable, for after all they also face the one important 
problem of obtaining the necessities of life, even at the 
cost of machinery. 

We should remain awake to the fact that perpetual 
motion has not been developed, and when we are con- 
fronted with the problem of securing engineers, we 
should bear in mind the one important fact that wages 7 
are a small item as compared to repair bills and conse- no 
quent delays in plant operation. ‘The man who takes ‘i 
charge cannot be obtained cheaply, since, to be success- 
ful, he must at least be capable of quickly grasping the 
essentials of oil-engine operation. 

Woodbury, N. J. 


A. B. NEWELL. 
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Method of Measuring Condenser 
Air Leakage 


One of the most persistent errors in engineering is 
the impression that air carries moisture as does a 
sponge. We frequently encounter phrases such as “the 
moisture carrying capacity of air,” “the water holding 
capacity of air,” etc. As a matter of fact the air has 
nothing to do with the moisture associated with it, the 
moisture existing by virtue of the vapor pressure con- 
sequent on its heat content. 

On page 746 of the May 17 issue is an article dealing 
with the measurement of air leakage into steam con- 
densers. The sentence, “However, it must be remem- 
bered that under vacuum conditions air has a much 
greater capacity for holding water vapor than at atmos- 
pheric conditions, consequently there is a considerable 
amount of steam passing through the bypass,” implies a 
relation between the air and its accompanying mois- 
ture. It cannot be assumed that the authors cf the ar- 
ticle quoted are ignorant of the independence of the air 
and moisture because they later show a familiarity with 
Dalton’s law of partial pressures which declares this in- 
dependence. The comparison of the water “holding” 
capacities of air at vacuum and atmospheric conditions, 
however, indicates confusion and seemingly implies a 
belief in a relation between the pressure of the air and 
the amount of the vapor present. When informed en- 
gineers use such phrases as the foregoing, we must 
conclude that common usage has woven them into the 
language—engineering idioms they might be called. 

If the pressure in a condenser is determined accu- 
rately and the temperature of the steam is found to be 
less than that corresponding to the pressure, then it is 
assumed that air is present, and its amount may be 
determined. 

Some years ago I had a discussion with a friend on 
this subject—the “moisture carrying” capacity of air. 
It went something like this: 

“You say that the air has nothing to do with the 
vapor associated with it?” 

“Yes. Temperature, or heat only, influences it.” 

“Then if the air above the surface of the water were 
removed, there would not be an increase in the amount 
of vapor given off?” 

“Do you mean to say that if I put a vacuum on the 
space above the water, there would not be an increase 
cof evaporation?” 

“It depends on what you mean by a vacuum. Ex- 
hausting the air alone does not affect the vapor pressure, 
which may already be less than atmospheric. But with 
a real pump that removes not only the air, but a por- 
tion of the water vapor, you would get increased evap- 
oration because you have decreased the vapor pressure, 
and an increase of evaporation necessarily follows so 
long as the temperature of the water is maintained.” 

“Well, then, suppose I should pump enough air into 
the space above the water to double the pressure, 
wouldn’t a portion of the vapor condense?” 

“No. You would have doubled the total pressure, but 
would not have increased the vapor pressure. But, 
should you pump in some vapor, then there would be 
condensation because the vapor pressure has been in- 
creased.” 

“Then temperature only determines the amount of 
vapor present?” 
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“Yes. Should you pump air into the space until t} 
pressure doubled and then raise-the temperature of t! 
water, the added vapor would increase the total pressu 
still further. Should you then remove the air, the 
would be no condensation of the vapor because you ha 
not changed its temperature. Lowering its temperatu: 
will condense a portion of the vapor regardless | 
whether there is any air present.” 

“Then the air and the vapor exist entirely indepen: 
ent of each other—just as though the other wasn 
present?” 

“That’s it! The amount and pressure of the vap 
depend entirely on its temperature, and these can }) 
determined from the steam tables.” 

“Do you think that the public will ever be traine 
to a correct statement of this phenomenon?” 

“Of course, ‘ever’ is a long time, and no one is com 
petent to place limitations on the possibilities of deve! 
opment with time, but one thing is certain—the layma» 
will never use correct technical language so long as en 
gineers use it incorrectly.” C. O. SANDSTROM. 

Los Angeles, Calif. 


They Say They Do It, but They Don’t 


With reference to the article in the May 10 issue on 
the Union Plant of the Hercules Powder Co., in which 
an increase from 54.8 to 77 per cent is reported in the 
average over-all boiler efficiency through changes made 
in the plant, I have heard so much of these great engi- 
neering feats that I am getting sick of hearing this 
line of guff. I cannot mention how many I have per- 
sonally investigated and found them all the same. 

Last week I ran down a report of a large plant claim- 
ing 84 per cent efficiency, with chain-grate stokers burn- 
ing No. 3 buckwheat. Another engineer was doing 75 
per cent on a hand-fired job, another was getting 15 
and 16 lb. of water per pound of coal. He was doing 
so well that he did not feel it worth while to figure 
efficiency. Still another was doing 84 per cent and 
his turbines were taking 12 lb. of steam per kw.-hr. 
with a steam pressure of 150 Ib. Not one of these jobs 
had economizers or air heaters. Not long ago I asked 
what vacuum they were getting in a certain plant | 
visited, and the engineer replied, about 35 to 36 in., 
and he meant it. Another plant was reporting 22 lb. 
of water per pound of oil. All these wonderful results 
are attained by just plain engineering skill. 

I have been in this business for thirty years, and | 
cannot get these marvelous results. No! I am not 
an old man and the world has not gone by me by a 
long shot. If I could do some of these wonderful engi- 
neering feats, I would not be looking for pay day. 
Sometimes when I hear of the surprising engineering 
skill, I think that Barrus and Kent were just a couple 
of plain dumbbells. If the central stations had some 
of these wonderful engineers, I honestly believe that 
instead of getting coupons with our tobacco we would 
receive a few kilowatts. I think I would like it. Sav- 
ing several thousand coupons for a jackknife is rather 
annoying, but think of a handful of kilowatts to pu 
in your lamp at night while you are reading of our 
engineer hero batting 100 per cent in the central- 
station boiler room. Cobb, Speaker and Babe Rut! 
would soon be forgotten. 


I know many just smile when they hear of thes: 


high efficiencies, but to me it’s no joke, I don’t get a 
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kiek out of it anyhow. I feel sorry for the honest ones 
because they are so puffed up that no one can explain 
to them that it might be a good idea to buy a few 
textbooks and study up. It may not then come with 
so much shock when the central station shuts them down. 
One of the plants previously referred to has only lately 
been shut down. The wonderful results and all were 
taken over by the central station. The chief is still 
in a daze wondering what it was all about. The old 
saying, “‘A little knowledge is dangerous,” was only too 
true in his case. 

I have obtained 77 per cent and occasionally 100 per 
cent, but only when one of the firemen thinks he is 
smart and tries to put something over on me, or when 
one of the flow meters becomes ambitious and does the 
quarter in 49 flat. When I hit 75 per cent, I look around 
to see what’s wrong, just as I do when I hit below 70 
per cent. At the end of the year my coal pile comes 
close to a balance, and the steam generated balances 
with steam used after making allowance for radiation. 
I have some 20 flow meters, and the manufacturer 
gives these meters the once over every three months. I 
want them correct. I am not going to kid myself or 
anyone else. I spend on an average $250 a month per 
boiler for maintenance. This includes the stoker and 
economizer. I generate about 55 million pounds of 
steam, and over a million kilowatt-hours a month; the 
gas temperature leaving the boiler runs 500 to 550 deg., 
sometimes 600, depending on the rating; I never did 
hit 450 deg. excepting when the boiler was on bank or 
the fire was going out. 

I had a fellow tell me his exit-gas temperature was 
400 deg. I was busy, but I dropped my work and hired 
a taxi to go and see this plant of perfection. Sure 
enough, the exit temperature was 400 deg. Well at 
last it was no bunk, but looking over the boiler room 
I noticed there was a dead boiler. I suggested that we 
close the damper on that boiler. A look of disgust came 
into my friend’s face, but he knew I was somewhat 
hard-boiled, so the damper was closed. I now inquired 
how this 400 deg. was obtained. Simple as ABC. He 
had some bright ideas on changing his baffle walls. 
After looking over one of the walls that was being built, 
we strolled back to see our 400-deg. gas, but now it was 
580 deg. The poor baffle man got his plenty. Why? 
Because my friend, the poor fish, did not take time to 
look around, but took things for granted. 

Now, in the old days every engineer had an indicator 
and the great indoor sport was shooting pictures of 
the engine. Long and hard debates on the compression 
line were held. Consultations were held by the engi- 
neers, salesmen and their friends in some corner of the 
engine room. While these debates were raging, Casey, 
the fireman, was raising merry hell with the coal pile. 
Times have changed; the indicator, the compression 
line, and “Does the crosshead stop?” debates are gone. 
Now we have a new set of—well, just plain and fancy 
coneoctions about efficiency. The boys in the old days 
did not intend to be untruthful. One said such a line 
is correct, the other fellow said so and so is the cor- 
rect method! But today we have.the gentleman with 
his slide rule and his figures, and he proves them, 
iit not to me, he doesn’t, because I know better. I 
‘now that the New York Edison, the Philadelphia Elec- 
trie Co. and the Detroit Edison Co. do not average 
‘7 per cent boiler efficiency. Plants reporting up to 
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rating are true, but not over a long period of time. If 
small industrial plants up to 1,000 hp. do 68 per cent 
on an average, I say it’s good. Some time ago I found 
a plant that was reporting exceptionally good results. 
I dropped in to investigate. They had a fellow as 
chief who knew he was not on a par with George West- 
inghouse and Steinmetz, but he did know what he was 
doing. He showed me about. They had induced and 
forced draft, combustion control and a whole lot of 
other fancy things. After getting all the dope, I asked 
the cost of a thousand pounds of steam. It was 63c., 
counting overhead and depreciation. Not so good. He 
had a second boiler room with a hand-fired stoker. 
With this outfit he was producing a thousand pounds 
for 42c. What was wrong? Nothing. The consulting 
engineer and the manager had only one thing in view 
—high efficiency. Had they given some thought to low 
steam cost, half of the equipment they installed would 
have been unnecessary and they would have saved some 
money. 

I find that in most of these high-efficiency plants 
the men who report them have not looked into the facts 
and in many cases have no facts to base their claims 
on. This does a lot of damage to engineering as a 
whole, as much so as the old compression line debates 
did to the old timer while Casey wasted the coal in the 
boiler room. 

The Union Plant reports a kilowatt-hour for 1.25c. 
What do they mean, steam cost only? I did not wish 
to include figures in this article, but it cannot be helped. 
If it’s steam cost only, that is 40 lb. per kw.-hr., figur- 
ing labor, maintenance, water, oil and taxes. It is 
then, 0.795c. for steam and 0.455c. for the remainder 
of the items. If it is 40 lb. of steam per kw.-hr., it is 
very poor. If it is not steam cost only, then using 
25 lb. of steam would equal 0.795c. and the 0.455c. would 
cover the remainder of the cost. Anyhow it puts the 
kilowatt in the same class with the 77 per cent effi- 
ciency. To my way of thinking it is not being done by 
Hercules Powder or any other small industrial plant, 
and if they honestly believe it, nobody else does who 
has had any experience. HENRY JAMES. 

Trenton, N. J. 


Why the Exciter Failed to Generate 


There have been several articles in Power recently 
telling about motor troubles of different kinds and how 
they were overcome, and it occurred to me that the 
following account might be of interest for undoubtedly 
many other engineers have been up against the same 
trouble. 

The exciter connected to a 300-kw. alternating-current 
generator failed and had to be taken down for repairs. 
After various tests had been made, the armature 
was taken to the machine shop and the commutator 
turned up, but still it would not build up. Then it was 
taken to the electrical repair shop, where bar-to-bar 
tests as well as open circuits and short-circuit tests were 
made, but no trouble was found. Just about this time 
the manufacturer’s representative happened to drop into 
the plant, and one look at the commutator was all he 
needed to diagnose the trouble, which was high mica 
between the commutator bars. When the mica had been 
cut down and the exciter assembled again, it operated 


perfectly. T. H. REARDON. 
Pittsfield, Mass, 
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New and Improved Equipment 


Rooksby Improved Port- 
able Facing Machine 


The E. J. Rooksby & Co., 1042 Ridge 
Ave., Philadelphia, Pa., has recently 
brought out an improved portable fac- 


Fig. 1—Flange facing machine 
in position in cylinder 


ing machine for refacing cylinder 
flanges, ete. This type of machine was 
originally designed for refacing leaky 
ground joints, but in recent years, since 
the welding and brazing of broken 
cylinder flanges has become common 
practice, it has been adapted for clean- 
ing up the face of the flanges after 
welding. 

The illustration, Fig. 1, shows one 
of these machines set up in a cylinder, 


Fig. 2—Improved toolholder 


refacing the joint face. The four pads 
shown, each with two bolt holes, are 
for bolting four parallel strips to the 
machine to hold it parallel to the 
cylinder flange while setting up. 

The recent improvements have to do 
largely with the reconstruction of the 
slide block and the addition of an ad- 
justable toolholder illustrated in Fig. 2. 
The slide block in the machine as 
formerly made, had a tool bit in a 


square hole, but in the improved de- 
sign it has clamps and studs to hold 
the toolholder, and the setscrew A at 
the top of the holder sets out the 
cutter. 

A safety guard has been added to 
cover and protect the star wheel. These 
machines are made in five sizes to re- 
face flanges from 18 to 45 in. in 
diameter. 


New High-Low Water Alarm 
Signal Panel 


A new General Electric signal panel 
has been designed for use in pump in- 
stallations, especially in buildings, as a 
warning signal for calling an attendant 
in case of danger from overflow or 


Assembly of signal panel 


emptying of the tank. The panel is 
governed by one or two float switches. 

With this panel signal sounds immi- 
diately when either the predetermined 
high- or low-level water is reached. 
The gong can be silenced by the at- 
tendant upon his arrival, and the silenc- 
ing switch does not have to be manu- 


ally reset after the float switch tak« 
a normal position. High- and lov 
level signal lamps are provided, eith« 
of which lights when the predetermine: 
level has been reached and remains s 
until the float takes a normal position 

The panel can be used for a one-leve!} 
signal by omitting the float switch fo) 
the other level. It can also be used on 
pressure systems, but when single-pol. 
float or pressure switches are used, it 
is necessary to add a relay in place o! 
the other pole. 


Garlock Oil-Return Wall- 
Plate Metal Packing 


The new type of oil-return wall-plate 
metal packing for gas and air compres- 
sors illustrated herewith is a recent 
development of the Garlock Packing 
Co., Palmyra, New York. It is designed 
to replace the regular oil wiper packing 
used in the wall-plate stuffing boxes of 
gas and air compressors and to wipe 
the oil from the compressor piston rod 
and return it freely to the crankcase. 
In addition to the oil-wiper feature it 
is designed to take care of the vacuum 
and low pressures on certain types of 
power cylinders. 

Referring to the illustration, A is the 
pressure-vacuum ring, which faces the 
cylinder side of the wall plate; B is the 
improved type of oil wiper rings and 
at C are shown the holes in the bottom 
of the split case through which the oil 
returns to the crankcase. 

The packing is furnished in either a 
split or solid case, which is bolted to 
the partition-wall plate after the stuff- 
ing box is removed. 

Among the advantages claimed for 
this new packing are: Decrease in the 
amount of oil consumed; elimination of 
oil deposits on the discharge valves, 
valve chambers, pipe lines and_ re- 
ceivers; prevention of oil from being 
discharged by the cylinder into the 
compressed air and gas and the form- 
ing of carbon deposits and oxidation. 


Assembly of cylinder and oil-return wall-plate metal packing 
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National Hose Clamp 


A type of hose clamp of which one 
ize will fit a wide range of hose sizes, 
as been brought out recently by the 
National Clamp Co., 16 East 41st St., 
New York. 

The clamp consists of a band upon 
which is embossed a series of trans- 
verse ridges and depressions, forming 
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The pump is suspended from a cast- 
iron cover upon which the vertical 
motor is mounted. The weight of the 
shaft and impeller is carried by the 
ball thrust bearings of the motor. The 
pump is fully equipped with float-oper- 
ated automatic switch control. 


Motor-Operated Unit for 
Ammonia Valve Control 


The St. Louis Motor Valve Co., St. 
Louis, Mo., has brought out a motor- 
operated unit for general industrial ap- 
plication, but particularly designed for 
automatic ammonia valve control. 

The unit is adaptable to practically 
any make of rising-stem globe valve, 


Clamp in open and closed position 


in effect, a toothed rack. The screw 
engaging with this toothed band is 
mounted on a trunnion. 

In applying the clamp, the band is 
slipped over any part of the hose and 
compressed by hand, allowing the screw 
to swing into the position shown in the 
right-hand view. The screw, operating 
as a worm drive, feeds the band under 
the screw threads until it is as tight as 
desired. 

The clamps are made in four sizes: 
Nos. 10, 20, 30 and 40. Size No. 20, for 
example, will fit hose from 1 in. up to 
and including 1% in. inside diameter. 


Economy Small Capacity 
Sump Pump 


To meet the demand for a heavy-duty 
sump pump of small capacity, the 
Economy Pumping Machinery Co., Chi- 
cago, Ill., have developed a 1-in. pump 
with a capacity of 10 to 20 gal. per 
min. against heads of from 10 to 18 ft. 


View of pump and float-operated 
control 


sy 


Motor-operated unit installed on valve 


and to practically any type of valve 
already installed. The working parts 
are enclosed in aluminum and cadmium- 
plated cast-iron housings, and bakelite 
and cadmium-plated metal form the 
electrical elements. 

The operation of the valve requires 
14 minutes from open to closed posi- 
tion, and the motor operates during 
this change only. A limit switch and 
coupling are interposed between the 
gearing and the valve stem. 
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Gelius Vegetable Fiber Heat 


Insulation 


Based on the theory that the insu- 
lating capacity of heat insulation is not 
a quality inherent in the material em- 
ployed, but depends mainly upon its 
structure or the number of minutely 
small air cells it contains, a so-called 
“Carbon Insulation” composed chiefly 


Fig. 1—Roll of wood fiber insulation 
ready to apply 


of wood fiber has been developed by 
Philipp Gelius, of Munich, Germany. 

Referring to the illustration, Fig. 1, 
the fibers are turned into rope and 
these ropes joined into belts of conven- 
ient width to suit the various sizes of 
pipe in general use. Although the in- 
sulation can be used generally for any 
temperatures, additional safety is ob- 
tained by submitting the material to a 
special treatment for use with the 
higher temperature. 

In addition to wood fiber any similar 
pliable material such as grass or straw 
can serve as a basis for this insulation 
provided the length of the fibers is 
sufficient. 

In putting the insulation in position, 
the pipe is first covered with a thin 
layer of clay mortar, then the insula- 
tion is wound on spirally, as shown in 
Fig. 2, and again finished off with clay 
mortar and a fabric wrapping. 

Among the claims made for this in- 
sulation are ease of application, adapt- 
ability of one size of insulation to vari- 
ous sizes of pipe and other surfaces, and 
its tendency to carbonize and thus in- 
crease the number of air cells and con- 
sequently the insulating value. The 
insulation is being introduced in this 
country by A. R. C. Markl, 39 West 
Seventy-fourth St., New York City. 


Fig. 2—How 


the insulation is put on the pipe 
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High Steam Pressure and Temperature 
at Crawford Avenue Station 


RAWFORD AVENUE STATION 

involves a rather radical change in 
operating conditions. A steam pres- 
sure of 550 lb. and a temperature of 
725 deg. looked like a problem, but the 
preliminary studies and experience of 
the engineers, operators, and manufac- 
turers eliminated many difficulties in 
advance, and most of the real problems 
of the installation have been occasioned 
by conditions entirely outside the ques- 
tions of pressure and temperature. 
High capacity, together with the devil- 
ish characteristics of the Illinois fuel, 
has been responsible for more troubles 
than pressure and temperature com- 
bined. 

Higher pressures were not used be- 
cause at the time of the inception of 
the design 600 or 650 lb. was the limit 
for riveted drums and standard types 
of boilers, and the turbine manufac- 
turers did not care to consider higher 
pressures for units of the size desired. 
While experience seems to indicate 750 
deg. F. as the upper limit for tempera- 
ture, it should be noted that the parts 
subjected to this temperature are few 
and relatively small, and it is probable 
that economic necessity will cause 
metals to be developed that will enable 
us to get the benefits of the higher 
cfliciencies possible with higher tem- 
perature. 

It might be expected that the 
changes described and the additional 
equipment required would increase unit 
investment costs, but the contrary was 
true, although the reduction was due to 
increased capacity of boilers and tur- 
bines. Since the two stations are 
owned by the same company, and the 
standard of design is the same in both, 
comparison can safely be made. In- 
vestment costs in dollars per kilowatt 
installed are as follows: 

Crawford Crawford 
Calumet Units 1-2-3 Unit 
Turbine equip- 


Went 3.46 29.28 


oiler equip- 
ent 10.00 43.25 $2.13 


Building ..... 34.21 30.20 


PERFORMANCE OF EQUIPMENT 


There have been turbine troubles, 
large and small, but relatively few 
were due to pressure and temperature, 
and these have been remedied. Blades, 
wheels, packings, casings, ete., sub- 
jected to high pressure and tempera- 
ture have given no cause for worry 
whatever. 

Because of the prospect of the new 
State Line Station to carry base load, 
unit No. 4 for Crawford Avenue has 
been designed for low load factor and 
frequent starting and shutting down 
without danger of mechanical troubles. 
The expense for the reheat installation 

*Superintendent, generating stations, Com- 
monwealth Edison Co, 


By ALEX. D. BAILEY* 


HE problems and experiences 

encountered during two and 
one-half years’ operation of Craw- 
ford Avenue Station are discussed 
in this paper, presented at the 
A.S.M.E. Spring meeting. The 
discussion is not confined to the 
problems caused by high pressure 
and temperature. 


used in earlier units could not be justi- 
fied, and maximum capacity was de- 
sired in the space available. A steam- 
heated reheater has been designed to 
afford a limited reheat at greatly re- 
duced cost. The saving is less, but 
the cost and space requirements are 
smaller and the maintenance will doubt- 
less be less. 

Vertical condensers are used to fa- 
cilitate cleaning because of bad water 
conditions. With respect to tightness 
these condensers have given better re- 
sults than any previous units. Leakage 
has been reduced to a minimum with 
little effort or expense. The rolled 
joints have given no trouble, and the 
packing used has been effective. 

Little trouble was expected from the 
boiler-feed pumps, but considerable 
work proved necessary to make them 
perform satisfactorily. Troubles have 
been remedied, and operation is now 
satisfactory. 

Piping and joints have given little 
trouble, and valves in general have 
been quite satisfactory. Defective steel 
‘asting's, however, have caused no end 
of trouble, and there is yet to be found 
a line of fittings that will stand the 
service. Leaks develop after relatively 
short service. 


BOILER-ROOM PROBLEMS 


It is in the boiler room, where the 
greatest changes have been made be- 
cause of high pressure and tempera- 
ture, and where the effect of poor coal 
is noticeable, that most of the real 
problems have appeared. As attempts 
are made to improve efficiency by in- 
creasing furnace temperatures and re- 
ducing stack temperatures, the destruc- 
tive characteristics of the fuel are met 
at every turn. The ash fusion tem- 
perature is 2,C00 deg. F. or less, and 
there is a lot of it. The effects of 
sulphur are everywhere, and the ex- 
cessive moisture of the fuel and its 
high hydrogen content cause high stack 
losses. 

Experience at Calumet Station with 
water-cooled furnace walls has been so 
satisfactory that all subsequent furnace 
installations have been water-cooled. 
It has, however, been definitely deter- 
mined that there is a limit to the 
amount of water-cooled surface that 


can be installed in the furnace wall: 
If this is overdone, the ignition of th 
coal is retarded and its final burrin: 
out is delayed. To maintain high ca 
pacity, some water-cooled surface i 
necessary, so that a compromise mus 
be made, and a furnace with thre 
walls having water tubes alternate: 
with rows of refractory and with a re- 
fractory arch will probably be cheapes' 
to install and most efficient. Chain 
grate stokers are used. None of thes: 
furnaces has given any trouble what- 
ever. 

Makeup was originally treated in 
Zeolite softeners, sulphuric acid being 
added to maintain the proper sulphate- 
carbonate ratio in the boiler water. At 
high boiler capacities dirt was carried 
over into the steam lines and into the 
turbines, where it was deposited on th 
turbine screens and in the initial noz- 
zles and blades. An evaporator has 
recently been installed in which all the 
makeup will be treated, and it is hoped 
this trouble will be eliminated. 

There has always been considerable 
trouble from slag carried up by the gas 
and lodged between the tubes. An at- 
tempt was made to crack this off with 
a fine water jet, but this loosened the 


tubes in the rolled joints, so that it 


was necessary to rely on steam blowers 
for cleaning. 

Safety valves have performed credit- 
ably. Feed-water regulators have done 
well, aided by differential pressure 
regulators. A decrease in the amount 
of blowdown would be appreciated. 

Superheater troubles have apparently 
been due to poor circulation rather than 
to dirty steam and imperfect gas dis- 
tribution, and the installation of steam 
baffles in the superheater boxes is help- 
ing the situation. Seldom, if ever, was 
any deposit found in burned out tubes. 

The reheat boilers have been the 
greatest surprise of the installation. 
None of the expected troubles has de 
veloped, and the boiler can be operated 
with the steam temperature as a guide. 
The reheater elements have given no 
trouble. 

The greatest source of trouble in th 
boiler room has been the economizers. 
Mechanical strains caused minute leak- 
age which results in rapid deterioration 
due to the sulphur in the coal. After 
one and one-half or two years of serv- 
ice this leakage became so serious tha‘ 
it was impossible to keep the econo 
mizers in service. A new design has 
been worked out consisting of straigh! 
tubes with return bends bolted on the 
ends, with the joints entirely outside 
the casing. 

Preheaters at Calumet have shown 
little corrosion, but after two and one- 
half years of service those at Crawfor( 
Avenue show considerable corrosion, 
largely attributed to moisture comin: 
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over with the gas from leaking econo- 
mizers. 

The use of 300-deg. air with chain- 
grate stokers introduced difficulties due 
to heating the chains, burning links 
and uneven fires, but this is being 
remedied by cooling the chain on its 
return or by means of water-cooled 
drums at the rear of the stoker. It is 
believed that somewhat higher tem- 
peratures can safely be employed. 

In conclusion, Mr. Bailey said that 
the problems at Crawford Avenue have 
been the same old problems. Some 
bad eonditions have been aggravated 
by high pressure and temperature, but 
usually there have been other con- 
tributing causes. No longer does the 
operating staff stand in awe of high 
pressure. 

In high capacity lies the hope for re- 
duced investment cost. If higher steam 
pressure and temperature will help to 
accomplish this end and give addi- 
tional operating efficiency, the way is 
clear. If the two are opposed, then 
cach problem will merit careful analy- 
sis, with emphasis always on _ the 
economic side. 


Ethics Committee of Boiler 
Manufacturers Discusses 
{odes and Fair Prices” 


We have all heard a great deal of 
ethics, the ethics of business, codes of 
ethies, ete. They are all good to read 
and are often printed and broadcast. 
They do some good and no harm. The 
idea is that they represent an ideal to 
aim at—seldom reached but to ap- 
proach. A code of ethics is usually 
short, made up of six or seven items. 

Can a code meet the situation as we 
really find it? 

A code is a “drop in the bucket”—a 
puny effort toward furnishing rules 
for the conduct of business. 

Our business life is deeper and 
broader than any code consisting of a 
few rules, which we may write. 

Business is the carrying on of trade. 
Trade is an exchange of commodity or 
for the medium of exchange. Through 
trade men may be able to express them- 
seleves to the fullest extent, to realize 
hopes, to build up character. To do 
these things requires effort or strife. 
When we get into the thick of the fight 
to get our share of the business, that 
is when we need more than a code of 
ethics. We need to be well grounded 
not only in the principles of honesty, 
justice and generosity, but in the prin- 
ciples of good business as shown by 
recent developments in the business 
world. 

Competition may be divided into two 
classes, creative and destructive. The 
first kind deveiops an industry and 
makes for progress. The second is a 
scourge that destroys. The victims 
cease to thrive and wither and die. 
Creative competition is such that those 
engaged are making an effort to pro- 
duce something better and better for 
the service of mankind and expect to 
receive a just reward for their effort. 

There can be no quarrel with the 
manufacturer who strives to make his 
goods cost him as little as possible. We 


*Presented at recent meeting of American 
3o0iler Manufacturers Association, 
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all are endeavoring to cut our costs. 
There surely can be no objection to his 
making his product better if he can and 
so desires. 

He should, however, know his costs, 
his real costs including overhead (which 
is a part of cost as much as the cost of 
material) and should have a profit on 
his work. If this is not secured, the 
transaction is unethical. 

Why should we say the transaction 
is unethical if a fair profit is not made? 

First, because there is not a just 
return to the company, to be used in 
many ways besides giving a fair re- 
turn on the investment. There is the 
interest of the community in which the 
plant is located. Is it not right and 
proper that a business enterprise have 
a part in the upbuilding of a commu- 
nity in ways not possible through taxa- 
tion? 

Second, because it deprives the em- 
ployees of something it is difficult to 
describe. After all, it is the business 
cf our industrial plants and business 
houses in general to make men. We 
can do a better job of this if we 
have means to work with. This work 
is called welfare work mostly. 

When the one-price stores came into 
existence, people welcomed them. 
Why? Because the idea was fair or 
ethical. 

Where are we today? Still in the 
horse-trading stage so far as selling 
methods are concerned. 

It is not fair. It is not right. It 
is not ethical. Some may say we have 
company. That does not change the 
situation, but the situation can be 
changed. It is possible to make a fair 
price based on cost and profit required 
and make it firm, regardless of pur- 
chasing agents. 

How can a code, including a few 
rules, be made to cover the vast field 
of business experience? The most ef- 
fective code is written in the hearts 
of men, and if these be right, a great 
step has been taken toward prosperity 
in business. 


Color Changes in 
Refractories* 


The change in color of refractories in 
service is quite common and is often 
the source of considerable conjecturing 
as to the causes and effects. Such 
changes in the appearance of the brick 
may be the result of the action of va- 
rious gases in altering the material 
chemically, or by removing certain con- 
stituents by volatilization or through 
deposition of volatilized foreign ma- 
terial within the brick. 

To determine the color change made 
by various gases, small cubes of mag- 
nesite, chrome, diaspore, low and high 
iron clays and silica bricks were ex- 
posed to the action of sulphur dioxide, 
carbon monoxide and chlorine gas. The 
results of these tests are briefly out- 
lined as follows: 

The sulphur dioxide treatment had 
practically no effect on the color of the 
chrome, diaspore, and high and low 
clays, while the magnesite bricks were 
slightly bleached. In the silica bricks 
the sulphur gas produced a strong pink- 


*Abstract from 


American Refractories 
Technical Bulletin. 
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This color is identi- 


brown coloration. 
cal to that of the so-called spotted silica 
which often forms so mysteriously dur- 


ing manufacture. It is believed by 
many that this spotting is caused by 
certain undesirable types of ganister 
and that the spotted portions of the 
brick are of a different chemical compo- 
sition. This work indicates that any 
ganister will spot if given the neces- 
sary treatment and that there is no 
appreciable difference in the chemical 
composition of the spotted areas. 

The magnesite was bleached by the 
carbon monoxide gas, making it a dirty 
white color with a slightly brown tint. 
The chrome brick was unaffected, while 
carbon was deposited in the diaspore, 
low and high iron clays, and _ silica 
bricks, darkening all of them. 

The chlorine gas bleached all the 
samples except the chrome brick, to 
which it imparted a dark green color. 

Chemical analyses were made of all 
the samples tested and showed that in 
most cases very little change in compo- 
sition resulted from treatment. 
Marked changes of color do not neces- 
sarily mean a significant change in 
composition as determined by the usual 
methods of analysis. Since both car- 
bon- monoxide and _ sulphur - dioxide 
gases are present in the furnaces of 
most boilers, these observations may 


serve to explain the color changes 
sometimes found in furnace refrac- 
tories. 


Workman Held Not Entitled 
to Compensation for Life 


In Goleonda Portland Cement Co. vs. 
Industrial Commission, 153 N. E. 594, 
the litigation involved the injury of a 
double hernia sustained by a workman 
as a result of lifting a heavy object 
during his employment. 

It was shown that the employee had 
worked a little since the injury but 
was unable to assist in lifting. 

In holding the injury not total, the 
Court said: 

“An award for permanent total dis- 
ability and a pension for life is justi- 
fied only in case the employee is 
rendered wholly and permanently in- 
eapable of work as a result of the 
injury of which complaint is made, and 
the burden is upon the applicant to 
establish, by competent evidence, the 
legitimate conclusion that the acci- 
dental injury produced total and per- 
manent disability . While the 
evidence in this case tends to show that 
it is reasonably certain that defendant 
(workman) will be partially perma- 
nently incapacitated by reason of the 
hernia unless it is reduced by an opeva- 
tion, the evidence in the case fails to 
show that it is reasonably certain that 
he will be permanently totally incapaci- 
tated. There is therefore in the record 
no basis for an award for permanent 
total disability and a pension for life.” 


At the end of 1926 the hydro-electric 
development of Switzerland amounted 
to 1,867,000 hy. Of this total 46 per 
cent was developed by private under- 
takings, 17 per cent by local authori- 
ties, 26 per cent by cantonal and other 
authorities, and 11 per cent by the 
Swiss railway authorities, according to 
The Engineer, London. 
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RESENT-DAY practice had its be- 
ginning at the start of the century, 
when the engine or water-driven line- 
shaft transmitted energy through belts 
and electrification of industry first be- 
possible. Electrification has 
steadily gone forward, until now it is 
practically universal. The steam- 
electric plant has assumed first place in 
the generation of energy, with the re- 
sult that unusual effort has been made 
to improve its efficiency. Since the 
War marked economies have been 
made, public utilities having led in this 
field. 

The problem facing the industrial 
manager, with this whole art in a 
state of flux, is to determine how far 
to go in adopting improvements. He 
has to consider that power is an inci- 
dent in his manufacturing problems, 
while with the utility it is the prin- 
cipal product. 

In plants that have been electrified 
probably the simplest and most inex- 
pensive way of modernizing the plant is 
to change over to purchased power. 
Such a changeover is not always eco- 
nomic or possible, as in the case of the 
isolated plant. 

There are many industries, particu- 
larly those employing heat processes, 
where power can be generated more 
economically by using the prime mover 
as a reducing valve between boiler pres- 
sure and the process mains. Mixed- 
pressure turbines and bleeder turbines 
for both process steam and feed-water 
heating are now available. Where bled 
steam replaces an existing system, a 
study is required of electric auxiliary 
drives in place of the existing steam- 
driven units. If there is sufficient elec- 
trical capacity in the main unit, it will 
often prove economical to replace the 
low-efficiency steam-driven auxiliaries. 


Waste HEAT BOILers 


There are also industries where waste 
heat is available for steam generation, 
and industries in localities not economi- 
cally served by central stations. It is 
for these cases that interest centers in 
the boiler room, where the greatest 
economy can be made and where ad- 
vances have been most rapid in the last 
few years. There is a tendency to an 
effort to produce high thermal efficien- 
cies, expressed most commonly as B.t.u. 
per kilowatt-hour or in cents per thou- 
sand pounds of steam for coal and op- 
erating labor when the true measure 
is the annual cost with fixed charges 
added to the operating expense. 

There is a marked trend in selecting 
boilers for industrial plants for larger 
units and fewer. This reduces the first 
cost of boilers, settings, piping and 
structures, as well as operating labor 
and maintenance. It often permits, in 


POWER 


Power Plants 


BY C. G. SPENCER 


HE importance of moderniz- 

ing industrial power plants is 
indicated by its coal consumption, 
which in 1923 was 31 per cent of 
the total. This paper, presented 
at the Regional Industrial Power 
Meeting of the A.S.M.E. at Erie, 
Pa., discussed various methods of 
improving the industrial power 
plant. 


the modernization of existing plants, 
the utilization of a structure originally 
designed to house a larger number of 
small boilers. 

It is not possible to discuss the num- 
ber and sizes of boilers without con- 
sidering rating. Although boilers have 
been operated at ratings as high as 400 
and 600 per cent, the engineer will be 
wise in adopting a more moderate fig- 
ure. The troubles in an under-boilered 
plant are cumulative, and the severe 
punishment incident to excessive rating 
usually requires a high percentage of 
boiler outage with a demand for even 
greater performance on the remaining 
units. A conservative rule is to design 
so that one boiler may be out for a 
complete external and internal cleaning 
and furnace repair without loading the 
remaining boilers above 300 per cent 
rating. This means, in a plant with 
two boilers, that the normal operating 
load is at 150 per cent, which is quite 
often the point of highest efficiency. In 
a plant with three boilers the normal 
operation would be 200 per cent. 


PULVERIZED FUEL 


Furnace volume and heat release 
expressed in B.t.u. per cubic foot of fur- 
nace volume per hour largely determine 
the boiler performance, whether with 
oil, gas, stokers or pulverized fuel. A 
definite value for this cannot be given, 
as it depends on factors such as the 
type of fuel and furnace construction. 
The advent of water-cooled walls and 
ventilated settings has raised the pos- 
sible heat release per cubic foot of fur- 
nace volume to more than 40,000 B.t.u. 

The advent of pulverized fuel in what 
heretofore had been the field of the 
stoker has brought about big improve- 
ments in stoker design and performance. 
The present furnace, with its higher 
efficiency and lower maintenance, has 
largely been developed to meet the re- 
quirements for burning pulverized fuel. 

In the field of pulverized fuel the bin 
and feeder system has in the past been 
the more popular system for large 
plants. There is now a tendency both 
for small and large plants toward the 
unit system. Unit mills of high-speed 
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impact type, slow-speed tube mills and 
vertical medium-speed mills of the 
bullring type are now in successful 
operation. 

The fear of an ash nuisance and the 
explosion danger are factors that have 
been adverse to pulverized fuel. Both 
electrical and mechanical dust-removal 
systems are available and in successful 
operation. The explosion hazard cannot 
be ignored, but experience has devel- 
oped designs to guard against this and 
to minimize the effect of an explosion 
vhould one occur. 

In industries releasing large volumes 
of high-temperature gases, such as steel 
plants and cement mills, the waste-heat 
boiler is justified unless an extremely 
low power rate is available. In most of 
these applications the gas is laden with 
abrasive dust, which presents a prob- 
lem in its collection and disposal, as well 
as in the selection of induced-draft 
equipment not subject to rapid wear. 


ECONOMIZER AND AIR PREHEATER 


The justification of economizer and 
air preheater depends on fuel price. In 
general the economizer field is in plants 
where low-head heat or steam bled from 
a turbine is not available for féed-water 
heating and the air-preheater field is 
where the heat from the exit gas cannot 
be used for feed-water heating. 

The operation of large boiler units at 

high ratings makes it essential to main- 
tain a clean surface on the inside of the 
tubes and drums, not only to obtain 
high efficiency and prevent tube fail- 
ures, but to lengthen the interval be- 
tween shutdowns for cleaning. In the 
modern plant hard scale-forming solids 
should be removed from the feed water 
before it is allowed to enter the boiler 
drum. 
- There is a tendency in modern indus- 
trial plants to reduce the element of 
manual control, replacing it by auto- 
matic control, which acts with less de- 
lay and greater precision, resulting in a 
substantial saving. It should not be 
installed unless the management is pre- 
pared to provide high-grade attendants 
to supervise its operation. 


IN A PAPER ON the Trend of Fusion 
Welding Research, presented at the 
annual meeting of the American Weld- 
ing Society, J. R. Dawson calls atten- 
tion to the development of high tensile- 
strength steel welding rods from which 
58,000 lb. per sq.in. tensile strength in 
single V-welds could regularly be se- 
cured. He reports that a California 
publie utility company, in an investi- 
gation of welding pipe lines of 5 to 
12 in. diameter, had found a saving of 
from 10 to 29 per cent in favor of the 
high strength rod. 
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News in the Field of Power 


J. M. Goodell, Water-Works 
Editor and Leader, Dies 


John M. Goodell, for many years a 
prominent figure in the highway and 
water-works fields of engineering, and 
a former editor of Engineering Record 
and an associate editor of Engineering 
News, died in New York City, June 21, 
at the age of 60 years. 

Mr. Goodell was born in Worcester, 
Mass., Aug. 3, 1867, and was graduated 
from Worcester Polytechnic Institute 
in 1888 with the degree of bachelor of 
science in civil engineering. Two years 
later he joined the editorial staff of 
Engineering News as an associate of 
Arthur M. Wellington, leaving two 
years later to become an _ associate 
editor on Engineering Record. After 
two years with that publication he was 
made assistant secretary of the Amer- 
ican Society of Civil Engineers, but 
left that position in 1897 to return to 
Engineering Record. 


EDITOR OF Engineering Record 


After five years of editorial work 
Mr. Goodell joined the staff of Joseph 
H. Wallace, engineers, as a _ resident 
engineer on paper-mill construction at 
Sault Ste. Marie. In 1903 returned 
again to Engineering Record, this time 
as editor. He retired from that paper 
in 1912 and E. J. Mehren, vice-presi- 
dent of the McGraw-Hill Publishing 
Co., Inc., was made its editor. 

He collaborated with Metcalf and 
Eddy in producing their three-volume 
work on “American Sewerage Practice.” 
Prior to the World War Mr. Goodell was 
engaged in highway organization work 
and prominently identified with the 


American Highway Association, which 
he helped to establish. During the 
war he was employment manager, first 
for the production division and then 
for the entire Emergency Fleet Cor- 
poration. During the last months of 
the war he was acting chairman of the 
National Highway Council which had 
charge of materials, transportation and 
labor for road work. Latterly he had 
been in charge of publicity and adver- 
tising for Babcock & Wilcox, New York 
City, and he had been editor of the 
Journal of the American Water Works 
Association. 

He was an affiliate of the American 
Society of Civil Engineers, a member 
of the American Society of Mechanical 
Engineers, the American Water Works 
Association and of the New England 
Water Works Association. 

Mr. Goodell is survived by his wife, 
Letha Loring Goodell, a son, John 
Boyden Goodell, and two daughters, 
Dorothy Wolcott Goodell and Barbara 
Letha Goodell. 


New England Power Heads See 
Conditions Better 


The executive committee of the New 
England Power Association, which con- 
trols the Narragansett Electric Light- 
ing Co. and the United Electric Rail- 
ways Co., met recently at the office of 
Luke C. Bradley, president of the Nar- 
ragansett and member of the com- 
mittee. 

The executive committee men are im- 
pressed with the recent improvement 
shown in New England business condi- 
tions and feel optimistic regarding the 
future, Mr. Bradley said. 


Philadelphia Electric Co. Officials Inspecting Nearly Completed Conowingo Dam. 


Center, Walter H. Johnson, President of the Company. 
Governor Albert E. Ritchie of Maryland Greeting Ed, T. Stotesbury 


On the Left Is 


Marketing Power Under Cost 
Ruled Illegal 


A substantial victory was gained by 
O. S. Spillman, Attorney-General for 
Nebraska, in his effort to prevent the 
Interstate Power Co. of Iowa from sell- 
ing electric energy below cost in the 
City of Hartington in competition with 
the newly erected municipal plant, ac- 
cording to report published by the 
Christian Science Monitor, June 21. 

Judge Mark J. Ryan of the District 
Court, held that the cut in price was 
made for the purpose of eliminating 
that competition and that a conspiracy 
had been entered into with that object 
in view by means of advertising and 
cutting rates. 

The Attorney-General wanted the 
court to order that “unfair competi- 
tion” cease at Hartington and that the 
Interstate company be ordered to re- 
duce its rates in the other 43 towns it 
serves in the northeastern section of 
the state. 

The court held that it was without 
power to prevent competition, but that 
the Interstate Power Co. could not be 
permitted to wreck the city plant by 
selling current in competition at less 
than the cost of production and make 
up its losses there by excessive rates 
elsewhere. It held that in the absence 
of a showing that rates in other towns 
served vere excessive, it being a mat- 
ter of “common knowledge” that rates 
in one town are not conclusive of the 
fairness of rates in other towns, he 
would deny that portion of the Attor- 
ney-General’s request. 


Power Increase Planned 
In Mexico 


An extensive construction program 
designed to increase Mexico’s power 
supply has been recently undertaken, 
according to a report of Acting Com- 
mercial Attaché George Wythe, Mexico 
City, made public June 17 by the De- 
partment of Commerce. The program 
calls for the expenditure of approxi- 
mately $14,000,000, it is stated. 

The Mexican Light & Power Co., Ltd., 
has started to overhaul existing plants 
and distribution systems, and to develop 
new sources. 

In the Necaxa district one of the most 
extensive systems of tunnels and canals 
60 kilometers long, has been built to 
divert the waters of the Necaxa River 
and of 25 other smaller streams between 
Necaxa and Zecatlan into the great 
reservoirs at Necaxa (Tenango, Nexapa 
Los Reyes, and Laguna, which hold 
more than 171,000,000 cubic meters of 
water. 

To utilize the potential power of these 
stored-up-waters, generating plants 
have been constructed at Necaxa, 


Tepexie, Laguna No. 1 and No. 2, and 
Tezcapa. 
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New England States N.A.S.E. 
Meets at Portland 


The New England States Association 
of the National Association of Station- 
ary Engineers held its annual conven- 
tion at Portland, Maine, June 16-18. 
Business sessions were held in the 
Council Chamber at the City Hall. 
Seventy-one delegates presented their 
credentials. 

At the opening meeting the delegates 
and visiting engineers listened to ad- 
dresses by State Senator Frederick W. 
Hinckley, Harry A. Brinkerhoff, city 
manager, Chester A. Jordon, president 
of the Chamber of Commerce, and 
Judge Max L. Piansky, as hosts repre- 
senting the city. The members of the 
Association who made addresses _in- 
cluded Hollis C. Pettingill, chairman of 
the local committee; Andrew A. Waite, 
past president; Thomas H. Clark, presi- 
dent; Frank E. Guth, past president; 
Freeman L. Tyler, of the New England 
Association; Theodore N. Kelsey, Will- 
iam J. Reynolds, Patrick H. Hogan and 
Dudley H. Kimball, past-national presi- 
dents, and Elmer L. Bassett, of Hart- 
ford, national vice-president of the 
N.A.S.E. 


Power APPLIANCE EXHIBIT FOLLOWED 
BY ENTERTAINMENT 


In the auditorium of the City Hall 
an exhibition of power-plant appliances 
and supplies was held, sixty-eight 
booths being occupied by fifty-nine ex- 
hibitors. Entertainment for the dele- 
gates and visitors included a visit to 
the Cape steam station of the Cumber- 
land County Power & Light Co., a 
smoker, a ride around the city to the 
points of interest and a shore dinner. 

The election of officers for the next 
term resulted as follows: President, 
Freeman Tyler, of Taunton, Mass.; 
vice-president, John A Bakstran, of 
Fitchburg, Mass.; Secretary, Charles 
Powers, of Cambridge, Mass.; Treas- 
urer, Walter H. Damon, of Springfield, 
Mass.; Conductor, Joseph Kelby, of 
Providence, R. I.; doorkeeper, John 
Mills, of Manchester, N. H. 

The next convention will be held at 
Hartford, Conn. As yet the date has 
not been decided. 
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Park Interests Oppose Power 
Project at Great Falls 


A formal resolution opposing the de- 
velopment of power at Great Falls on 
the Potomac River was adopted June 20 
by the National Capital Park and Plan- 
ning Commission. 

Members of the commission, after a 
day spent in traversing the site of the 
reservoir above Chain Bridge, came to 
the conclusion that Great Falls and the 
gorge below the falls should be pre- 
served for park purposes. 

It was held that the development of 
power would destroy the chief scenic 
values of the area. 


Tests Show Performance of 
German 3-Cylinder Turbine 


In the central station at Bielefeld, 
Germany, has recently been installed a 
10,000 kw. three-cylinder tandem- 
compound turbine. It is designed to 
operate at 165 lb. pressure, 572 deg. F. 
total steam temperature, and 3,000 
r.p.m. The high-pressure cylinder con- 
sists of one impulse stage and 11 reac- 
tion stages. The intermediate cylinder 
has 12 reaction stages and the low- 
pressure double-flow cylinder has two 
sets of five stages. 

This unit has been subjected to ex- 
haustive test the more important re- 
sults of which are given in the table. 
While the results dv not indicate any 
unusual economies, they are of interest 
because of the unusual three-cylinder 
construction in a machine of this size. 

It will be noticed that the heat rates 


TEST RESULTS ON 10,000 KW, 


Test Number | 


Load, per cent capacity............... : 100 
Generator output, kw.............. : 19,866 
Generator efficiency, per cent. ... 95. 
Total steam consumption, lb. per hi “ae 125,685 
Steam rate, lb. of steam per net kw.-hr VW 
Pressures 

Before throttle valve, lb. per sq.in. abs. 176. 


Turbine exhaust (lb. per sq.in. abs.)... . 1. 


Steam Temperatures 


Before throttle valve, deg. F..... ae 614. 
At turbine exhaust, deg. 110. 
Specific heat in steam before t':-ottle 

valve, B.t.u. perlb....... 1,329. 
Heat rate, B.t.u. pernet Kw.-hr. .... 15,557 
Thermal efficiency, percent... . 22. 


Engine efficiency (Rankixe) referred to 


net Kw., per cent. . 80. 


Vol.65, No.2¢ 


and efficiencies reported are based o: 
the heat in the steam entering the tur 
bine, no account being taken of th 
heat returned in the condensate. Th 
heat rates are therefore slightly hig!) 
and the efficiencies low. 


Installs Large Stokers for 
Canadian Paper Mills 


The Anglo-Canadian Pulp & Pape: 
Mills, Ltd., Quebec, Canada, has pur 
chased for installation in its new plant 
at Limoilou, P. Q., three Taylor stokers 
embodying a number of recent develop- 
ments to improve operating results, 
even with low-grade coal, and to reduce 
maintenance costs. 

These stokers, which will underfeed 
coal a distance of 16 ft., will be nine 
units wide and will be equipped with 
large rotary ash discharge rolls. They 
will be installed under 12,500-sq.ft. 
boilers using 395 lb. steam pressure. 
Normal operation will be at 220 per 
cent of boiler rating, but the stokers 
will be able to fire the boilers at 339 
per cent of rating when necessary. This 
is equivalent to the evaporation of 
83,300 lb. of steam per hour continu- 
ously, or 125,000 lb. per hour for peak 
loads. Ordinarily, three boilers will be 
kept on the line, but when necessary two 
boilers will be able to carry the load. 

Dominion coal of 13,300 B.t.u. will be 
burned with air preheated to 320 to 
350 deg. F. This coal has an ash that 
fuses at 1,850 deg. F., is high in sul- 
phur and iron and is regarded as a 
troublesome coal to burn. 

Water walls will be used on the side 
walls, bridge wall and front wall. Those 


TANDEM-COMPOUND TURBINE 


2 5 
7 5 25 0 
7,813 6,498 2,610 0 
72 9 0 94.1 0 
92,836 77,249 37,346 8 730 
56 1.88 Pt. 3 
8 177.3 176.3 181.9 175.8 
29 1.12 v; 0.73 0.69 
3 621.8 639.1 636.1 601.2 
5 104.9 101.7 90.7 144.7 
1,332.5 1,337.8 1,339.6 1,3212 
15,833 15,913 19,167 
2 21.56 21.45 17.80 0 
00 75.85 74.50 59.00 6 
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on the side wall will be of a newly 
developed type, consisting of cast-iron 
blocks bolted to tubes that parallel the 
slope of the stoker fuel bed. 

A hydraulic drive has been developed 
for these stokers, in which a Hele-Shaw 
hydraulic pump coupled to a Hele-Shaw 
fluid motor are utilized as a hydraulic 
transmission giving an infinite number 
of stoker speeds from zero to a maxi- 
mum. In addition to the speed control 
of the entire system of rams that is 
obtained in this way, there is the usual 
control of the speed of individual sec- 
tions of the fuel bed with reference to 
adjacent sections that is standard con- 
struction on this stoker. 


STEEL SUPPORTING PLATES 


Another new feature in these stokers 
is the use of steel supporting plates 
that extend the entire distance from the 
front: of the stoker to the bottom of the 
ashpit without intermediate columns. 
Rollers that support the bases of these 
plates allow for the expansion and con- 
traction of the stoker structure as a 
whole. 

The deep ashpit provides for burning 
out practically the last traces of com- 
bustible from the ash. Hele-Shaw hy- 
draulic pumps will also be used for 
operating the ash discharge rolls. 

The stokers, water walls, hydraulic 
drive and other auxiliary equipment are 
being furnished by the American Engi- 
neering Co., of Philadelphia, who have 
made similar installations for several 
plants in the United States. Through 
the office of George F. Hardy, consulting 
engineer for the owners, a general con- 
tract covering practically the entire 
boiler- room equipment has _ been 
awarded to the Affiliated Engineering 
Companies, Ltd., of Montreal, who han- 
dle the Taylor Stoker in Canada. 


New G.E. Vice-Presidents 


C. C. Chesney, W. 8. Burroughs and 
C. E. Eveleth have been elected vice- 
presidents of the General Electric Com- 
pany, taking on responsibilities of the 
manufacturing department. F. C. 
Pratt was in charge of both engineer- 
ing and manufacturing up to Jan. 1, 
when he resigned on account of illness. 


POWER 


Stoker Production Falls in May Output 


Power presents herewith a new ba- 
rometer of activity in the stoker manu- 
facturing plants of the nation. This 
barometer, which will be published 
monthly in Power, will be based upon 
the monthly consumption of electrical 
energy by these manufacturing plants. 
A similar barometer has been issued 
monthly since last December, covering 
the operations of the boiler manufac- 
turing industry. Electrical power en- 
ters into the actual production activ- 
ities of both of ‘hese industries and 
industry in general, to such a degree 
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stance, the activities in the  stoker 
manufacturing plants were 4.7 per cent 
above the monthly average of activity 
in 1925, and in February of last year 
15.2 per cent under the monthly aver- 
age for 1925. No correction has been 
made for seasonal variation, the figures 
being a direct reflection of the energy 
consumption by the same reporting 
companies each month. The monthly 
index for 1925 and 1926 has been car- 
ried forward as a dotted line, so that 
the activities of any month during 1926 
or 1927 can be compared directly with 


Data unadjusted 

‘9120+ for seasonal — : 

variation | 

y 
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<x 
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today that any reaction in the indus- 
trial life of the nation is immediately 
reflected in the demand for electrical 
current by industry as a whole or any 
unit industry. Based upon extensive 
study that has been given to the sub- 
ject, it is believed that electrical energy 
consumption by manufacturing plants 
is one of the best barometers of indus- 
trial operations available today. This 
is particularly true of industries where 
large quantities of process steam do not 
enter into the problem. 

In the accompanying barometer of 
operations in the stoker manufacturing 
plants of the country, the actual 
monthly energy consumption is com- 
pared to the monthly average for 1925, 
the monthly average for 1925 being 
given a rating of 100. In May, for in- 


the activity of the same month of the 
previous year. 

During the first four months of the 
present year the stoker industry ap- 
pears to have operated above the oper- 
ations of the same month of last year, 
but May reports indicate a drop under 
last year. The figures * May are pre- 
liminary, and more complete reports 
may raise the operations closer to May 
of last year. Tie downw ! trend dur- 
ing May, however, is in line with the 
general trend in production experienced 
by the boiler manufacturing plants 
since the opening of the year. 

These barometers will be further per- 
fected as to basic information. They 
will be issued monthly and reprints will 
be furnished to those interested upon 
application. 
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Personal Mention 
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W. W. Schettler is now chief engineer 
for the Foos Engine Co., Springfield, 
Ohio. 


George F. Noltoin has been appointed 
mechanical engineer by the Foos En- 
gine Co. 


L. B. Winton has recently been ap- 
pointed designing engineer of the 
Brown Instrument Co., Philadelphia, Pa. 


E. M. Hewlett as consulting engineer, 
switchboard department of the General 
Electric Co., has been announced. The 
appointment was effected as of June 1. 


R. T. Kent, formerly superintendent 
of prison industries for the State of 
New York, is now general manager of 
the Bridgeport Brass Co., Bridgeport, 
Conn. 


E. W. Fitch has recently been ap- 
pointed manager of St. Louis office of 
the Bailey Meter Co. He was formerly 
engaged in field work in New England 
for that company. 


G. E. Wearn is now central station 
sales manager for the Westinghouse 
Electric & Manufacturing Co. Mr. 
Wearn spent five years with the Gen- 
eral Electric Co. in the steam-turbine 
department, two years with the Allis- 
Chalmers Co. in the erecting and test- 
ing division and three years as consult- 
ing engineer on steam-plant design 
before entering the employ of the West- 
inghouse Electric & Manufacturing Co. 
eleven years ago. 


| Business Notes | 


North American Light & Power Co.— 
The company has issued its annual re- 
port for 1926. 


The Plibrico Jointless Firebrick Co., 
Chicago, Ill., is now publishing The 
Firebox, a magazine of interest to re- 
fractory users. 


The Grindle Fuel Equipment Co., 
Harvey, Ill., has announced that the 
Dennis Engineering Co., 243 No. High 
St., Columbus, Ohio, is now represent- 
ing it in the sale of its complete pul- 
verized coal systems. 


The Leslie Co., Lyndhurst, N. J. an- 
nounces that C. W. Sullivan, 621 Wash- 
ington Boulevard, Chicago, IIl., is direct 
factory representative for sale of Leslie 
pressure regulators in the Chicago dis- 
trict, in place of O. C. Keckley Co. 


The Whiting Corp. has appointed 
J. F. Shouse & Co., 1197 Starks Build- 
ing, Louisville, Ky., as Sales Represen- 
tatives for the complete Whiting line 
in the State of Kentucky and the south- 
ern part of Indiana. 


The Dampney Company of America, 
Hyde Park, Boston, Mass., announces 
that the sales of its Apexior protective 


Coming Conventions 


American Institute of Electrical En- 
gineers. EF, L, Hutchinson, secre- 
tary, 33 West 39th St., New York 
City. Pacific Coast convention at 
Del Monte, Calif., Sept. 13-16. 


American Society of Civil Engineers. 
George T. Seabury, secretary, 35 
West 39th St., New York City. 
Annual convention at Denver, Col., 
July 13-15. 


American Society of Heating and 
Ventilating Engineers. Thirty-third 
annual convention at Greenbrier 
Hotel, White Sulphur’ Springs, 
W. Va., June 28-30. 


American Society of Mechanical En- 
gineers. Calvin W. Rice, secretary, 
33 West 39th St., New York City. 
Seattle, Wash. Section, Aug. 29-31. 


National Association of Practical Re- 
frigerating Engineers. Eighteenth 
annual convention and educational 
exhibition in Civie Convention Hall 
and headquarters Hotel Whitcomb, 
San Francisco, Calif., Nov. 29 to 
Dec. 2. H. Fox, 5707 W. Lake 
St., Chicago, Ill. 


National Association of Stationary 
Engineers—Annual convention at 
Ambassador Hotel, Los Angeles, 
Calif., Aug. 22-27. Wisconsin 
convention at Racine, July 19-22, 
secretary R. L. Scott, 410 Congress 
St., Eau Claire, Wis. 


Universal Craftsmen Council of En- 
gineers. Thomas H. Jones, secre- 
tary, 33 Linden Ave., Cherrydale, 
Va. Annual convention at Buffalo, 
N. ¥Y. Aug. 2-6. 


coatings for power plant equipment 
will be handled on the Pacific Coast by 
Cc. C. Moore & Co., San Francisco, Los 
Angeles, Portland, Seattle, Phoenix and 
Salt Lake City. 


The Homestead Valve Manufacturing 
Co. has appointed M. S. Maleson, 442 
Rockefeller Bldg., Cleveland, as exclu- 
sive sales representative in the Cleve- 
land territory, which includes a large 
section of northern Ohio. Fred W. Lay- 
man, who was formerly in charge of 
the Cleveland District sales, is now 
covering the far western states in be- 
half of the company. 


The Congress Oil Co. has been or- 
ganized, with general sales offices at 
396 Broadway, New York, and com- 
pounding and blending plant at Rah- 
way, by L. Cuervo Munis, and A. L. 
Nugey, 37 New Church Street. Robert 
R. Stephens, formerly with the Gulf 
Refining Co., has been engaged to head 
the plant operations in the capacity of 
general manager. The company will 
manufacture and distribute lubricants 
for universal purposes. 


The Foos Gas Engine Co., Springfield, 
Ohio, has announced, following a meet- 
ing of the board of directors, that the 
name of the company is now The Foos 
Engine Co., and that J. F. Baker and 
M. E. Baker have been elected president 
and secretary-treasurer, respectively. 
The program of the company includes 
the establishment of a factory branch 
at Tulsa, Okla. Garvey & Palmer, Inc., 
Pacific Coast representatives, have 
established offices in Los Angeles, San 
Francisco and Seattle, for handling 
both marine and stationary fields. 


= 
_ Trade Catalogs | 


Conoidal Ventilating Fans.—The Buf- 
falo Forge Co. has issued Catalog No. 
422 on the duplex and turbo conoidal 
ventilating fans manufactured by the 
company. There are many pictures and 
graphs illustrating the text. 


Chemistry of Water Treatment—This 
educational bulletin published by the 


Fuel Prices 


COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 


Bituminous Market June 20 
Net Tons Quoting 1927 
New York...... $2.50@ $2.75 
Smokeless....... 
Clearfield. ....... 1.65@ 1.85 
Somerset........ 1.75@ 1.95 
KKanawha........ Columbus....... 1.35@ 1.50 
Hocking 1.75@ 1.90 
Pittsburgh....... Pittsburgh...... 1.90@ 2.10 
Pittsburgh gas 

Pittsburgh...... 1.40@ 1.50 
Franklin, Ill..... 
Central, Ti....... ces 
Louisville....... 1.35@ 1.60 
Louisville....... 1.40@ 1.75 
Big Seam........ Birmingham..... 1.50@ 1.90 
Anthracite 
Gross Tons 
Buckwheat No. 1. New York...... 2.25@ 3.00 
Buckwheat No. 1. Philadelphia... . . 2.50@ 3.00 
Birdseye........ New York...... 1.30@ 1.50 

FUEL OIL 


New York—June 23, light oil, tank- 
car lots; 28@34 deg. Baumé, 5§e. per 
gal.; 36@40 deg., 54c. per gal. f.o.b. 
Bayonne, N. J. 


St. Louis—June 15, tank-car lots, f.o.b. 
St. Louis; 24@26 deg., $1.65 per bbl.; 
26@28 deg., $1.70 per bbl.; 28@30 
deg., $1.75 per bbl.; 30@32 deg., $1.80 
per bbl.; 32@36 deg., gas oil, 43¢. per 
gal.; 38@40 deg., 5ic. per gal. 


Pittsburgh — June 14, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 6c. per 
gal.; 36@40 deg., fuel oil, 61c. per gal. 


Philadelphia—June 15, 27@30 deg., 
$2.20} @$2.264 per bbl.; 13@19 deg., 
$1.75@$1.81 per bbl. 


Cincinnati — June 21, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
63c. per gal.; 26@30 deg., 6&c. per gal.; 
30@32 deg., 7c. per gal. 


Chicago—June 11, tank-car lots, f.o.b. 
Cklahoma, freight to Chicago, 92c. 
per bbl.; 24@26 deg., 974¢. per bbl.; 
26@30 deg., $1.00; 30@32 deg., $1.10 


Boston—June 20, tank-car lots, f.o.b. 
12@14 deg. Baumé, per gal.; 
28@32 deg., 5.85c. per gal. 


Dallas—June 18, f.o.b. local refinery, 
26@30 deg., $1.40 per bbl. 
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June 28, 1927 


International Filter Co., 333 West 25th 
Place, Chicago, Ill., explains to one un- 
acquainted with chemical terms and 
symbols what happens when water is 
treated to remove scale-forming solids. 
The reactions taking place when the 
usual water-treating chemicals are 
added to water are graphically illus- 
trated by simple pictures that make the 
understanding of the elements of water 
treatment easy. The water treatments 
illustrated are lime, soda ash, zeolite. 


Boiler Meters—The Bailey Meter Co., 
Cleveland, Ohio, has issued a new bul- 
letin No. 483A, giving performance data 
concerning the Bailey boiler meter 
which records steam flow, air flow, flue- 
gas temperature and rate of coal feed. 
This bulletin tells of numerous in- 
stances where large savings have been 
effected by the use of boiler meters in 
industrial plants, as well as central sta- 
tions. Chart records have been repro- 
duced in color to show the kind of 
boiler operations obtained before and 
after the installation of the steam-flow 
air-flow meter. This information, to- 
gether with test data and cost figures 
showing the actual saving in fuel con- 
sumption, labor and additional boiler 
units, will prove of value to power- 
plant engineers, 
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Reducing Valves—Schutte & Koert- 
ing Co., Philadelphia, Pa., have issued 
a new circular describing a combined 
electric and diaphragm controlling 
mechanism for motor-operated reduc- 
ing valves. This system can be utilized 
for installations where steam is ex- 
tracted for process work, or for power 
plants where equipment designed for 
moderate pressures can be supplied 
with steam from mains carrying steam 
at pressures much too high for the old 
equipment. 


Use of Powdered Coal—The General 
Gas & Electric Corp. has just issued a 
36-page illustrated booklet in which 
the use of powdered coal in the opera- 
tion of its electric power stations is 
prominently featured. It is one of the 
first booklets to be issued by a large 
power corporation treating so exten- 
sively on this subject. In the book is 
pictured in colors a half-section draw- 
ing of the Middletown station, near 
Harrisburg, Pa., showing the delivery 
and pulverizing of coal, producing of 
steam and generating and distributing 
of power. Properties of the various 


subsidiary companies are _ illustrated. 
There are pictures also of important 
industries which are large power users 
on the Pennsylvania-New Jersey, New 


York-Pennsylvania, North Carolina, 
South Carolina and Florida Power Sys- 
tems. The text reviews the operations 
of the General Gas & Electric Corp. 
properties, which serve nearly 250,000 
customers in 813 cities and towns. Op- 
erating revenues of these properties 
amounted to $24,093,376 in 1926. The 
issue of the book is for 15,000 copies, 
which are being mailed to stockholders. 


Manufacturing with a “Stable-Arc” 
Welder is the title of a 36-page book‘et 
just issued by the Lincoln Electric Co., 
Cleveland, Ohio. The theory of the use 
of are welding in production manufac- 
turing is outlined briefly, and striking 
illustrations are reproduced showing 
recent applications of the are welding 
process. 

The first part of the book is devoted 
to the replacing of iron castings by 
standard rolled steel sections joined by 
are welding. One section is devoted to 
are welding in the toolroom. Jigs, fix- 
tures, punches, dies and strippers are 
illustrated which were made by are 
welding at a great saving in weight and 
cost. There are numerous products 
illustrated where severe vibration must 
be guarded against and where manu- 
facturers have been won over to are 
welding after comprehensive tests. 


New Plant Construction 


Calif., San Francisco—F. E. Morgan, 
et al, c/o Walker & Eisen, Great Republic 
Bldg., Los Angeles, Archts., plans the con- 
struction of a 21 story theatre and office 
building at Sutter and Powell Sts. Esti- 
mated cost $3,500,000. 

Conn., New London—Atlantic Coast Fish- 
eries Corp., c/o Bilderbeck & Langdon, 159 
State St., Archts., awarded contract for 
the construction of a refrigeration plant to 
A. Jackson & Co., Groton. 

PD. C., Washington — Dept. of Public 
Buildings & Public Parks, awarded contract 
for the construction of 2 boiler house at 
19th and B Sts.. to Concrete Oil Tank Co. 
Estimated cost $18,888. 


Ga., Lakeland—City plans the construc- 
tion of a hydro-electric plant and dam 16 


ft. high on Lake Irma. Estimated cost 
$55,000. 
Ga., Atlanta—City, W. Z. Smith, Supt. 


of Water, City Hall, will soon receive bids 
for extensions and improvements to water- 
works including pumping plant and power 
house, etc. Estimated cost $50,000. J. N. 
Eley, Atlanta Trust Bldg., is engineer. 

Ga., Savannah—C. F. Fulton Real Estate 
Co., Citizens Trust Bldg., is having plans 
prepared for the construction of a 6 story 
office building including heating plant. 
Estimated cost $500,000. Wallin & Comer, 
Realty Bldg., are architects. 


Ga., Waycross — The Waycross Ice & 
Cold Storage Co. plans the construction of 
an ice and cold storage plant. Estimated 
cost including equipment $35,000. 


Ill., Chieago—S. C. Finck, 35 South Dear- 
born St., Archt., will soon receive bids for 
the construction of a 12 story apartment 
at Sheridan Rd. and Glenlake Ave., for 
M. S. Willens, 160 North La Salle St. Es- 
timated cost $2,000,000. 

Ind., Indianapolis—Indianapolis Power & 
Light Co., N. A. Perry, Pres., plans the con- 
struction of a new power plant, also im- 
provements to transmission lines recently 
destroyed by tornado. Estimated cost 
$2,500,000. 


Ia., Massena—City will soon award con- 
tract for waterworks improvements includ- 
ing pump house, one 38 g.p.m. duplex pump 
and motor, 210 ft. head, one shallow well 


hand pump, 38,000 ft. 
tower, ete. W. E. Buell & Co., 205 David- 
son Bldg., Sioux City, are engineers. 

La., New Orleans—The Engineering Sales 
Co., Inc., 640 South Peters St., is designing 
a power plant and factory to be constructed 
here. The plant will consist of a 250 hp. 
boiler and 200 kw. generating unit, ete. 
Estimated cost $200,000. Owner’s name 
withheld. 


Md., Loch Raven — Maryland Training 
School for Boys, will soon award contract 
for the construction of a power house. 


Mass., Boston—Hospital Dept., J. P. Man- 
ning, is having plans prepared for the con- 
struction of a group of hospital buildings 
on Harrison Ave., also had revised plans 
prepared for addition to boiler house on 
Albany St. Estimated total cost $2,084,000. 

Mass., Boston—Woodland Hospital, E. E. 
Kelsey, Pres., Woodland St., will receive 
bids after July 1 for the construction of a 
5 story hospital, nurses’ home and power 
plant on Beacon St. Estimated cost $1,- 
500,000. Densmore, LeClear & Robbins, 
Park Sq. Bldg., are architects. 

Mich., Detroit—Harper Hospital, John R. 
St., awarded contract for the construction 
of an 8 story addition to hospital on Brush 
Blvd., to Bryant & Detwiler Co., 2236 Dime 
Bank Bldg. Estimated cost $2,000,000. 
Steam heating and _ ventilation systems, 
boilers, elevators, etc., will be installed. 


Mich., Flint—Flint Hotel Co., awarded 
contract for the construction of a 6 story 
hotel at Detroit and Third Sts., to C. S. 
3arry, 2631 Woodward Ave., Detroit. Esti- 
mated cost $500,000. Steam heating sys- 
tem, boilers, elevators, etc., will be installed. 


Mich., Flint — Patterson Building Co., 
Harrison and Third Sts., is having plans 
prepared for the construction of a 14 story 
hotel including steam heating and ventila- 
tion systems boilers, elevators, ete, on 
Harrison St. Estimated cost $900,000. 
W. H. Maurer, Cleveland, O., is architect. 


Mich., Saginaw—City, P. Sager, Comr. 
of Light, Water and Sewers, will soon 
award contract for waterworks improve- 
ments including water purification a 
pumping station, engine room, etc. . 
Eymer, City Hall, is engineer. 
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Minn., Minneapolis—W. B. Foshay Co., 
9th St. and 2nd Ave., awarded contract for 
the construction of a 26 story office build- 
ing_on 9th St. at Marquette and 2nd Aves. 
to M. Schumacher, 39 Dell Pl. Estimated 
cost $2,500,000. Steam heating system, 
ete., Will be installed. ; 


Mo., Fayette—Bd. of Trustees, Central 
Howard Payne College, plans the construc- 
tion of a central power house. Estimated 
cost $100,000. 

Nebraska-Wyoming — Bureau 
clamation, Dept. of Interior, Washington 
D. C., will receive bids until July 26 for 
the construction of second unit of Guernsey 
power plant, North Platte project, includ- 
ing a 3,000 kva. vertical hydro-electric unit 
together with switchboard, transformers, 
switching equipment, ete., here. 

Neb., Omaha — St. Josephs Hospital, 
awarded contract for the construction of a 
4 story hospital at 10th and Castellar Sts., 


of Re- 


to Peter Kiewits Sons, Omaha National 
Bank Bldg. Estimated cost $500,000. 
N. H., Claremont—Sullivan Machinery 


Co., c/o C. T. Main, Inec., 201 Devonshire 
St., Boston, Mass., Enegr., is receiving bids 


for the construction of a dam and power 
house, ete. 
N. J., Bayonne—Jewish Hospital Asso- 


ciation, 2852 Hudson Blvd., receiving com- 
petitive sketches for a 4 story hospital at 


Boulevard and 49th St. Estimated cost 
$2,000,000. 
N. J., New Brunswick—New Brunswick 


Natatorium Co., 270 Handy Ave., is hav- 
ing plans prepared for the construction of 
an ice skating rink on Lexington Ave. 
Estimated cost $40,000. Private plans. 


N. J., Newark—Broad Park Realty Co., 
972 Broad St., awarded contract for the 
construction of a 4 story theatre, office and 
stores. building, to Arenberg & Fried Co., 21 
East 40th St., New York, N. Y. Estimated 
cost $2,000,000. 


N. Y., Albany—Standard Building Corp., 
44 West 18th St., New York, awarded con- 
tract for the construction of a 13 story 
office building at State and Howard Sts., 


here, to G. Richard Davis & Co., Ine., 12 
East 41st St., 
$1,500,000. 


New 
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and ventilation systems, elevators, etc., 
will be installed. 

N. ¥., New York—Chanin Construction 
Co., 285 Madison Ave., will build a 52 
story theatre and office building including 
steam heating and ventilation systems, 
boilers, pumps, elevators, ete., at 41st to 
t2nd Sts. and Lexington Ave. Estimated 
cost $12,000,000, Sloan & Robertson, 420 
Lexington Ave., are architects. Work will 
be done by separate contracts. 

N. ¥., New York—Dee Realty Corp., 358 
Sth Ave., awarded contract for the con- 
struction of a story bank and office 
building at 519-521 5th Ave. to G. Richard 
Davis & Co., Inc., 12 East 41st St. osti- 
mated cost $2,000,000 Steam heating and 
ventilation systems, boilers, pumps, ele- 
Vators, ete., will be installed. 

N. Y¥., New York—Eljac Realty Corp., 
1440 Broadway, will build an 18 story loft 
building including steam heating and 
ventilation systems, elevators, etc., at 35th 


St. and %th Ave. Estimated cost $1,500,- 
J. Storm, 1440 Broadway, is archi- 
tect. Work will be done by separate 


contracts. 

N. ¥., New York—The Williamsbridge 
Hygenia Ice Co., 916 Bast 228th St., plans 
the construction of an ice plant. Estimated 
cost $40,000, 

N. C., Burlington—National Dye Works, 
awarded contract for the construction of a 
boiler house to Potter & Shackleford, 
Greenville, S. C. 


0., Columbus — Schmitter Bros., 1738 
Myrtle Ave., will build a garage including 
power house on Myrtle Ave. Estimated 


cost $35,000, Private plans. Work will 
be done by separate contracts. 

Okla., Sayre—City, H. O. Brown, Clk., 
will soon award contract for waterworks 
improvements including two wells, pumps, 
motors, ete. Estimated cost $53,000. KE. W. 
Gantt, 1116 West Main St., Oklahoma City, 
is engine 

Pa., Lewistewn—Levy & Berger, 375 
Fulton St., Brooklyn, N. Y., Archts., are 
preparing plans for the construction of a 
power house here. Estimated cost $150,- 
000. Owner's name withheld. 

Pa., Philadelphia — Manufacturers Ex- 
change Realty Co., c/o W. Goldstein, 1415 
Locust St., plans the construction of a 
sales display and manufacturing building at 
232-248 North ith St. “stimated cost 
$1,000,000. L. B. Rothschild, 216 South 
Broad St., is architect. 

Texas—West Texas Utilities Co., Abilene, 
is having plans prepared for the construc- 
tion of a steam turbine generating plant, 
20 mi. from San Angelo, also transmission 
line from San Angelo to Crane County, 150 
mi. estimated cost $2,000,000, Private 
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plans. Machinery and equipment will be 
required. 

Tex., Abilene — Banner Creamery Co., 
Oo. D. Dillingham, Megr., will soon award 
contract for the construction of a creamery 
plant, also 50 ton ice plant. Estimated 
cost including equipment $106,000, Pri- 
vate plans. 

Tex., Cuero — Texas Central Power & 
Light Co., Frost Bldg., San Antonio, plans 
the construction of a power plant and dam, 
35 x 300 ft. long on the Guadalupe River 
near here. Estimated cost $1,000,000. Pri- 
vate plans. 


Tex., Dallas — Southwestern Bell Tele- 
phone Co., 11th and Pine Sts., St. Louis, 
Mo., will soon receive bids on superstruc- 
ture of a 16 story office building at Akard 
and Wood Sts. Estimated cost $2,500,000. 
I. R. Timlin, c/o owner, is architect. Lang 
& Witchell, 300 American Exchange Bldg., 
Dallas, Tex., associate architects. W. J. 
Knight & Co., Wainwright Bldg., St. Louis, 
Mo., engineers. 

Tex., Eastland—Oil Belt Power Co., J. E. 
Lewis, V. Pres., plans to enlarge power 
plant ineluding 15,000 kw. turbine with 
boilers, condensing equipment, ete., also 
transmission lines. 

Tex., Edinburg—Pacific Fruit Express 
Co., c/o H. T. Whyte, 605 Commercial 
Bank Bldg., Houston, will soon award con- 
tract for the construction of a 100 ton ice 
and cold storage plant. Mstimated cost 
$250,000. Private plans. 

Tex., Harlingen—J. M. Marriott, Frost 
National Bank Bldg., San Antonio, Archt., 
will soon receive bids for the construction 
of an ice plant here for Texas Central 
Power Co., Frost National Bank Bldg., 
San Antonio. Estimated cost $50,000. 


Tex., Laredo—Central Power & Light 
Co., S. M. Udden, Megr., Frost Bldg., San 
Antonio, will receive bids until July 7 for 
waterworks improvements including filtra- 
tion plant and pumping station, ete., here. 
Estimated cost $80,000. Alvord, Burdick & 
Howson, ¢/o owners, are engineers. 
Tex., San Antonio—F. L. Thompson, c/o 
Grayburg Oil Co., Maverick Bldg., has ac- 
quired a site and plans the construction of 
an office building on Travis & North Alamo 
St. Estimated cost $500,000. Architect 
not selected. 


Wis., Burlington—J, Bazal, will soon 
award contract for the construction of 
addition to creamery plant including re- 
frigeration system, 45 hp. boilers and 
motors, ete. Estimated cost $40,000. Davis 
& Tuckwell, 877 National Ave., Milwaukee, 
are architects and engineers. 

Ont., Ottawa — Canadian National R.R., 
Montreal, Que., awarded contract for steel 


POWER Information Bureau 


Your machinery, equipment, and materials re- 
quirements will be noted free of charge in the 
New Plant Construction section of POWER. 


Use the Coupon 


to make your requirements known 


A. W. WELCH 
Power Equipment Information Bureau 
Tenth Ave. at 36th St., New York, N. Y. 


In the market for.......... 


Name 


Company or Plant. 


Address 


Vol.65, No.26 


for addition to hotel here. Estimated cost 
$700,000. 

Ont., Toronto—Star Publishing Co., King 
St. E., has acquired a site and plans th: 
construction of a 10 or 12 story newspaper 
and office building including steam heating 
system, elevators, etc. Estimated cost 
$800,000. Architect not selected. 


Equipment Wanted 


Air Compressors — Borough of Spring 
Lake, N. J., plans to purchase two cross 
compound steam 2 stage air compressors 
for water plant. Estimated cost $15,000 

Air Compressors—Dept. of Public Wel- 
fare, J. E. Harper, Dir., Ninth and Oak 
Sts., Columbus, O., is in the market for two 
steam driven air compressors for Boys 
Industrial School at Lancaster, O. 

Boilers—Bd. of Comrs., A. M. Johnson, 
Auditor, Princeton, Ind., will receive bids 
until July 6 for two smokeless firebox 
tubular boilers for court house. 


Engines, Motors, Controls, ete. — C. P. 
Heipp, Clk., West Bend, Wis., will receive 
bids until July 7 for pumping equipment 
including engines, motors, controls, etc., 
for prcposed waterworks improvements. 

Ice Plant Machinery—New York Buyers’ 
Association, Yeakum Bend, San Antonio, 
Tex., is in the market for machinery for 
proposed 25 ton ice plant. Estimated cost 
$50,000. 

Pump and Conduit Line—Common Coun- 
cil, Albany, N. Y., plans the installation of 
a 10,000,000 gal. electric pump, also new 
conduit line for water supply. Estimated 
cost $300,000. 

Pump and Motor—J. C. Williams, Clk., 
Hanford, Calif., is receiving bids for a 150 
g.p.m. centrifugal pump and motor for 
proposed waterworks improvements for 
Lacey Park. 

Pumping Equipment — Carruth - Parks, 
Inc., Travis Bldg., San Antonio, Tex., will 
be in the market for pumping equipment, 
ete., for proposed waterworks and distribu- 
tion system on North Side. Estimated cost 
$25,000. 

Pumping Equipment—City of Frankston, 
Tex., Will be in the market for pumping 
equipment for proposed waterworks’ im- 
provements. Estimated cost $15,000. 

Pumping Equipment—City of Glen Rose, 
Tex., will be in the market for pumping 
equipment, ete., for proposed waterworks 
improvements. Estimated cost $35,000. 

Pumping Equipment, Ete.—City of Rock 
Springs, Tex., will be in the market for 
pumping equipment, ete., for proposed 
waterworks system to replace one recently 
destroyed by tornado. Estimated cost 
$28,000. 


Pumping Equipment—City of Alice, Tex., 
will be in the market for pumping equip- 
ment, ete., for proposed waterworks im- 
provements. Estimated cost $18,000. 

Pumping Equipment—Dept. of Streets & 
Sewers, Chattanooga, Tenn., will receive 
bids until July 10, for electrically operated 
pumping equipment for proposed sewage 
pumping station. 

Pump, Engine, Air Compressor, ete. 
City of Trappe, Md., will receive bids until 
July 11 for a pump, engine, air com- 
pressor, ete., for proposed waterworks 
pumping station. 

Pumps, Ete.—City of Amherst, O., wil! 
receive bids until July 5 for one 200 g.p.m 
centrifugal pressure pump and one 100 
g.p.m. low head humus sludge pump, etc.. 
for proposed sewage treatment plant ani 
pumping station. Estimated cost $67,000. 

Pumps—City of East Lansing, Mich 
will be in the market for electrically driven 
centrifugal pumps for proposed sewage 
treatment plant and pumping station. FEsti- 
mated cost $100,000. 

Pumps—Dept. of Public Works, R. W 
Wolfe, Comr., Chicago, IIL, will receive 
bids until June 30 for three steam turbine- 
driven centrifugal boiler feed pumps for 
Central Park Avenue pumping station. 

Pumps, Ete.—Central Power & Light Co.. 
S. M. Udden, Gen. Supt., Frost Bldg., San 
Antonio, Tex., will receive bids until July 
7 for motor driven centrifugal pumps, ete 
~~ proposed pumping station and filtration 
plant. 


Refrigeration Squipment — Bureau ©! 


Yards & Docks, Navy Dept., Washington 
D. C., will receive bids until July 6 fur 
refrigeration equipment for cold storag: 
plant at Naval Operating Base, Hampto! 
Roads, Va. 
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look over and read 
the advertisements 


POWER.” 


From the chief engineer of a candy plant 
known country-wide as a model of efficiency 
and economy. 


Power plant efficiency and economy 
is simpler when POWER’S ads 
guide purchases, 
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Better Fires and More Fuel Value From 
Coal Crushed in a Link-Belt Crusher 


UNIFORMLY crushed coal is not 
only desirable but necessary if its 
full value is obtained from the fires. 


The construction of Link-Belt Crushers 
assures an evenly sized product. 


Built in single—two roll and four roll 
types—you can secure assistance in proper 
selection and application, without obliga- 
tion, from the nearest Link-Belt En- 
gineer. Crusher Book No. 802 upon re- 
quest. 


Cross section of a Link-Belt Single Roll Crusher built 
in sizes to suit, 


Link-Belt builds complete equipment 
for handling coal and ashes. No work 
too small—or too large—to interest 
us. 


Link-Bz!t Products 


Elevators and Conveyors Water Intake Screens 
for all purposes Rotary Railroad Car 
Track Hoppers Dumpers 
Crushers Crawler Cranes 
Skip Hoists Locomotive Cranes 
Power Hoes Chains, Wheels, Buckets 
Weigh Larries Transmission Machinery 
Coal Bunkers Send for catalogs. A cross. section of the Link-Belt Two Roll Crusher built 


with a by-pass adjustment which permits coal to flow through 
without crushing when desired, 


LINK-BELT COMPANY 


Leading Manufacturers of Elevating, Conveying, and Power Transmission Machinery and Chains 
CHICAGO, 300 W, Pershing Road INDIANAPOLIS, 200 S. Belmont Ave. PHILADELPHIA, 2045 Hunting Park Ave. 


Adlanta- « 511 Haas-Howell Bldg. Cleveland + 527 Rockefeller Bldg. Kansas City, Mo., R. 436, 1002 Baltimore Ave. Pittsburgh © © © 335 Fifth Ave. 
Birmingham, Ala, 229 Brown-Marx Bldg. Denver= © = = 520 Boston Bidg. Louisville, Ky. - - 349Starks Bldg. St. Louis - = 86388 Olive St. 
Boston = = © «© «© «© 1103-4 Statler Bldg. Detroit- - -¢« «© e« = 5938 Linsdale Ave. New Orleans - 504 New Orleans Bank Bldg. Wilkes-Barre - 826 Second Nat'l Bank Bldg. 
Buffalo- 554 Ellicott Square Huntington, W. Va.- Robson-Prichard Bldg. New York- - - 2676 Woolworth Bldg. 


H. W. CALDWELL & SON CO.:—Chicago, Western Ave., 17th and 18th Sts.; Dallas, Texas, 1221 Mercantile Bank Bldg.; New York, 2676 Woolworth Bldg. 
LINK-BELT MEESE & GOTTFRIED CO.:—San Francisco, 19th and Harrison Sts.; Los Angeles, 361-369 S. Anderson St.; Seattle, 820 First Ave., 5, 
Portland, Ore., 67 Front St.; Oakland, Calif., 526 Third St. 

In Canada—LINK-BELT LIMITED—Toronto and Montreal, 
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Jenkins Compressed Asbestos 
Jointing 


Jenkins Ready-cut Gaskets 
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should seen 


and not heard 


Hush the hiss of leaking pipe joints by 
packing with Jenarco. You can then feel 
sure that the packing is in the joint to 
stay that there will be no cracking, 
crumbling or squeezing-out. 


Jenarco is a red vulcanized rubber pack- 
ing, extremely tough and strong, which is 
recommended for hot and cold water and 
saturated steam. It is supplied in sheet 
form or in ready cut gaskets. 


Jenarco is one of several brands of 
Jenkins Packings which include Jenkins 
96, a black rubber packing which is 
vulcanized in the joint by the heat and 
the pressure, and Compressed Asbestos 
Jointing for high pressure superheated 


steam. All brands are available in’ 


gasket form. 


Send for a copy of the Jenkins Packing 
or Gasket folder. 


JENKINS BROS. 


§24 Atlantic Avenue ......Boston, Mass. 
133 No. Seventh Street ; ....-Philadelphia, Pa. 
646 Washington Boulevard Chicago, 
JENKINE BROS., LIMITED 
Montreal, Canada London, England 
FACTORIES 
Bridgeport, Conn. Elizabeth, N. J. Montreal, Canada 
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Control Valve movement that is 


geared to water level movement 
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These Charts show 
the Cores’ accuracy 
and quick response 


Chart No. 1 shows 
the movement of 
the Cores Regula- 
tor valve. The pen 
moved toward the 
center of the chart 
as the valve opened. 


Chart No. 2 shows 
the movement of 
the water level 
with the pen mov- 
ing toward the 
center of the 
chart as the water 
level lowered. 


Chart No. 3 is a composite of No. 1 and No. 2— two ex- 
posures on the same plate. Note how closely the valve 
movement follows the water level. This shows how ac- 
curacy and how instantly the Cores Regulator responds 
to every change in furnace and load conditions 


It takes less than one second for changes in 
boiler water level to effect the expansion or 
contraction of the thermostatic tube of the 
Cores Feed Water Regulator. With the stress 
on the levers in the same direction at all times, 
this change in water level causes an immediate 
change in the control valve opening. 


Any lag in operation is impossible because of 
the powerful actuating force that is constantly 
available. There is no time loss due to inertia 
or lost motion in the moving parts. 


The accompanying charts show that the CopEs 
Regulator is just as accurate as it is Instant. 
The Cores control valve is definitely geared to 
boiler water level— an exact valve opening for 
given furnace and load conditions. 


78° of the feed water regulators selected for 
all principal central stations completed in 
1926 or now under construction were Cores 
as against 22, of all other makes.combined. 
In industrial plants, too, a relatively high per- 
centage choose Cores Regulators. 


Booklet “A,” sent on request, tells 
all about the Corrs 


NorTHERN EguireMENT Co., 190 Grove Drive, Erie, Pa. 


Branch Plants in Canada, England, France, Germany, Austria and Italy 
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This hospital 


believes in 
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“Safety first” 


Specializing in cure, they know that prevention is bet- 
ter, at the State Hospital, Allentown, Pa. So they puta 
sure guard against big trouble in the power plant by 
equipping each boiler with two Elliott-Lagonda Valves 
of the Double-Automatic type. 


‘These valves are in complete control. Unruly steam 
cannot get past them, either way. Reversal of steam 
flow or excessive velocity closes the valve instantly and 
surely, preventing serious results. Steam cannot be 
turned into a boiler in which a man may be working, for 
the valve cannot be opened unless boiler pressure is 
equal to or slightly in excess of header pressure. A 
complete protection all around. 


Your plant deserves the security afforded by Elliott- 
Lagonda Automatic Valves. 


Vol.65, No.26 


Elliott-Lagonda 
Valves at the State Hospitai, 
Allentown, Pa. 


Automatic 


AUTOMATIC 
VALVES 


Also made in non-return 
type, with internal or ex- 
ternal dashpot. For pres- 
sures up to 450 Ibs. and 
temperatures of 800 de- 
grees F. 


Elliott Power Equip- 
ment includes prime 
movers, generators 


and electrical ma- 
chinery, condensers, 
deaerators, centrifu- 
gal blowers, and ac- 
cessory equipment, 


ELLIOTT COMPANY 


PITTSBURGH, PA. 
General Offices JEANNETTE, PA. 


Sales Offices in principal cities+-- 


§-1105 


6 
: 
Jl 
‘ 
aby 
a 
or 
4, 
Fe 
EI 
0 
| | 
‘Bes 


June 28, 1927 Buying—P O W E R—Section 


This 
machine 
balances 
vibration. 
out of 
turbine 
rotors 


Elliott Turbine rotors are accurately 
balanced dynamically on the specially 
designed machine illustrated above. 
This machine is extremely sensitive 
and with it an accurately true balance 
is obtained. 


A balanced rotor running in heavy, 
cool bearings and supported by all- 
around rugged construction in every 
part of the turbine makes certain the 
smooth and reliable operation of 
oe Elliott Mechanical Drive Turbines. 


Elliott Power Equip- 


-497a 


— and — PITTSBURGH. PA. 

machinery, condens- 

ers, deaerators, cen- General Offices JEANNETTE, PA, 
accessory equipment. Sales Offices Mm pr. uncipal cities 


| 
¥ A 
Me 
5 
4 
+ 
“ass 
4 
ee 
| 


Buying—P O W E R--Section 


Vol.65, No.26 


SIGMA STEEL BODY 


SIGMALLOY 351 TRIM 


The working parts of this Class “AA” 
Walworth Sigma Steel Gate Valve with 
Sigmalloy No. 351 trim, are of a material 
peculiarly adapted to withstand hard service 
on high-pressure, high-temperature lines. 
Sigmalloy is the name_ registered by 
Walworth in the United States for valve 
trim and other materials of a character 
especially suited to resist corrosion under 
severe conditions of heat and pressure. 


“AA” VALVES 


Now available in 


Series 150 to 1350 


SIGMALLOY 


in the parts that 
stand the racket 


This heart of Sigmalloy is contained within 
a body of Walworth Sigma Steel, made un- 
der an entirely new and improved foundry 
technique, developed by X-ray tests. This 
technique results in a peculiarly homogene- 
ous steel, free from the internal defects 
found in ordinary steel castings. 


These valves are now available in Series 
150 to 1350. We shall gladly send you full 


information in Bulletins 7 and 12-D. 


WALWORTH 


Walworth Company, General Sales Offices: 51 East 42nd St., New York 
Plants at Boston, Mass.; Kewanee, Ill.; Greensburg, Pa.; and Attalla, Ala. 


Distributors in Principal Cities of the World 


Walworth Limited, 10 Cathcart St., Montreal, P. Q. 


Walworth International Co., New York, Foreign Representative 
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1% of 1% Moisture in Steam 


(300 gr. per gal. concentration) 


Carries into the Steam Line 


68,000 Pounds of Impurities 
Per 1,000 Developed Boiler H.P. per Year 


Steam 


is 
1 part Water 


to 


8,000 parts Steam 
by Volume 


Here’s the Reason Why the Tracyfier 


Is a Precision Instrument 


Sco Tracyfier removes ALL the water, 

leaving clean, dry steam, a big job that 
can be done only by a precisely-built instru- 
ment—as accurately constructed as a fine 


watch. Write for Bulletin No. 40 


ANDREWS-BRADSHAW CO. 


536 Fourth Ave. 
PITTSBURGH, PA. 
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Industry conrultr CH Wheeler- 


Iron Mines are another of the great fundamental industries of 
America that have come to C. H. Wheeler, Condenser Special- 


ists, for solution of their condenser problems 


An outstanding instance in this field is the Oliver Iron Mining 
which conducts tremendous operation in the open pits of 


Co., whi 
the Mesaba Range in Minnesota 
We studied the job as an individual, recommended and built 
each piece of equipment to give maximum vacuum 
consistent with operating conditions, with mini- 
mum cost for circulating pumping, greatest pos- 


sible return of condensate heat to the boilers, free 


of air. 
In service, the equipment has fully confirmed the 


care in selection and building 
Industry consults C. H. Wheeler— 
and gets expert advice! 


C. H. WHEELER MFG. CO 


19th St., Lehigh and Sedgley Aves 
PHILADELPHIA, PA. 
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St. Louis, speaking! 


The new 33-story Southwestern Bell Telephone 
Building is the talk of St. Louis—no wonder, for 
it is one of the greatest buildings in America. 


The way McClave is installing stokers in the 
greatest buildings is the talk of America! 


This installation in the Southwestern Bell Tele- 
phone Building consists of three McClave Class C 
—3 Universal Stokers under three 395 hp. vertical 
water tube boilers. “These stokers are motor driven 
and run on natural draft. Either natural draft or 
forced draft can be used with this type of stoker. 
Center drive, using only one operating shaft for both 
pusher and kicker bars. Unusual flexibility of con- 
trol results from the use of the exclusive timing 
device, giving various feed regulations without alter- 
ing the speed of the motors. ‘The large hoppers are 
fed by a mono-rail coal lorry which weighs the coal. 

Consult our nearest office about your combustion 
problem. 


Universal 
Mechanical 
Stoker 


for all grades of 
bituminous and 
lignite 


McCLAVE-BROOKS COMPANY 


Sole Makers of McClave Grates Since 1883 
SCRANTON, PENNSYLVANIA 


DISTRICT SALES OFFICES 


NEW YORK PHILADELPHIA CHARLOTTE, N. DALLAS, TEXAS CH 
1440 Broadway 610 Morris Bldg. 217 Circle Ave. 307 North Market St 1620 Conway Bldg 


ATLANTA BUFFALO MEMPHIS PITTSBURGH 
1328 Candler Bldg. 333 Jackson Bldg. S808 Dermon Bldg 5304 Oliver Bldg 
COMBUSTION SYSTEMS Jorgreater econom 
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Fig. B Fig. C Fig. D 
be Jefterson Female Union SS Jefferson Male and Female 
ee 


Union Elbow, 90° Angle 

Fig. A 

Jefferson Union Tee—with 
Union on the Run 


Unions 
& Flanges 


A complete line of Fittings 


You know the Jefferson Unions and their excellent 
features so popular in the engineering world. 


The same excellence is embodied in Jefferson’s 
complete line of fittings. 


Fig. F 
» Jefferson Flange 
Union—Three 

Part Style 


J ‘ 


Figure “B” Jefferson Female Union Tee 


takes the place of a tee, a nipple and an ordinary | Special Features 

union, and saves three pipe joints—makes a good Made of Air Refined Malleable . 
ron, 

compact fitting saves time and money. Brass Seat Ring located in a 


recess away from the runway of 
the fitting (patented feature). 


Briggs tapered pipe threads, 
Large : f play i ’ 
JEFFERSON UNION COMPANY ball end. (an especially, valuable 
ine), 
Lexington, Mass., U.S. A. 


Joints ground in pairs  (self- 
seating and absolutely tight). 
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Republic Recording Flow Meters and Integrators centralized on a large panel board at the Philadelphia & Reading Railway Compsany, Reading, Penna. 


After Four Years of Service 


at the 


Philadelphia & Reading Railway Shops 


In 1922 the Reading Company, operating the 
Reading Lines, recognized the need of Steam 
Flow Meters in their shops and after a thor- 
ough investigation 33 Republic Flow Meters 
were installed in the boiler room of their shops 
at Reading, Penna. 


In August, 1926, four years after the installa- 
tion, a neutral engineering company made a 
survey of the results which had been obtained, 


Y PY 


Mr. W. L. Rice, Superintendent of Shops for 
the Reading Lines states, ‘“‘Prior to installing 
meters the load on each boiler could not be 
determined. This made it unsafe to operate 
at the high ratings now possible. Thus the 


flow meters have increased the capacity of the 
boiler plant.” 


This survey is a complete history of the instal- 
lation giving in detail such facts as: 


Power Plant Equipment 

Flow Meter Equipment 

Effect on Boiler Operation 

Effect on Stationary Engine Operation 
Results on Steam Distribution Lines 
Benefits to Cost Department 

Performance of Republic Flow Meters, etc. 


Write for Survey made at Reading Railway Shops 


REPUBLIC FLOW METERS COMPANY 


EXECUTIVE OFFICES AND PLANT: 2222 DIVERSEY PARKWAY, CHICAGO, ILL. 


DOMINION FLOW METERS CO. 
Toronto and Montreal, 
Canada 


CO, Recorders. 

Draft Instruments 
Coal Meters 
Recording Pyrometers 
Indicating Pyrometers 


Branch Offices in 25 Principal Cities 


ELECTROFLO METERS CO. 
Park Royal, London, N.W. 10, 
England 


Boiler Meters 
Meters, Water and Gas 
Meters, Air and Steam 


Liquid Level Indicators 
and Recorders 
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Ai view taken at the feeder level 
showing Lopulco feeders and 
drives, installed at Avon Station. 
The exterior view shows the 
first section of this station. 


The ultimate plans provide for This company’s three stations, 
h ° h ‘ Avon, Lakeshore and 20th St. 
three times the present capacity, 


International Combustion Building th 
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345,000 Lbs. of Steam Per Hour 

From One Unit at Avon Station 

Cleveland Electric Illuminating 
Company 


HE Cleveland Electric Illuminating 

Company first installed Lopulco 

Pulverized Fuel Systems to serve 
four 3000 horse power boilers at the 
Lakeshore Station. This company next 
installed Lopulco Systems at the 20th 
Street Heating Plant where three 1500 
horse power boilers are equipped. 


When the new Avon Station * was built, four 
3000 horse power boilers were installed. These 
units were also Lopulco equipped. 


Tremendous concentration of Steam Power is 
demanded in modern central stations. 


Lopulco meets this demand. 


/ *Combustion Engineering Corpo- 
ration Equipment installed at this 
Plant Includes — 


Lopulco Pulverized Fuel Systems 
Lopulco Water Screens 


Lopulco Coal Dryers 
Raymond Coal Transports 
Raymond Pulverizing Mills 


tion 200 York. 


Lopulco Storage 


System 


(Pulverized Fuel) | 


Lopulco Unit 
System 


(Pulverized Fuel) 


Raymond 


Pulverizing Mill } } 


C-E Fin 
Furnace 


C-E Air 
Preheater 


Frederick 


Multiple Retort 


Stoker 

Type E Stoker 
Type K Stoker 
Type H Stoker 
Coxe Stoker 


Green Natural 
Draft Stoker 


Green Forced 
Draft Stoker 


C-E Ash 
Conveyor 


Combustion 
Steam 
Generators 


Ladd Boilers 


Heine Boilers 


COMBUSTION ENGINEERING CORPORATION 
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BAILEY 
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ETERS 


Increase Boiler Room Efficiency 


Every power plant engineer is vitally interested in power plant efficiency and 
anxious to adopt ways and means of increasing the economy as well as the 
capacity of his plant with the least expenditure. The first step is to locate and 
determine the magnitude of the losses so as to be able to reduce them to a mini- 
mum and thereby improve the final results. 


You can determine the fuel and stack losses as well as check the fuel, steam 
and water consumption by the use of Bailey Meters. 


Practically all of the Central Stations and the largest power users throughout 


the country are controlling boiler operation by the aid of Bailey Boiler Meters 
and Mlulti-Pointer Gages. 


The above installation shows a Bailey Boiler Meter for recording Steam Flow 
from the boiler, Air Flow used for combustion and Flue Gas ‘Temperature on 
one chart. Above the recording meter is a Bailey Multi-Pointer Gage indicating 
Main Duct Pressure, four Compartment Pressures and Uptake Draft. 


BAILEY METER COMPANY 


2011 East 46th Street, Cleveland, Ohio 
Bailey Meter Company, Limited, Montreal, Quebee 
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_— $6,458.40 per year less 
than steam cost 

That is the record of the 200-hp. F-M 
Diesel which replaced a steam engine in 
the Shoreham Elevator owned by 
Osborne-McMillan Co., Minneapolis. 
Incidentally, the cost of operating this 
Diesel is 20 per cent below the F-M 

guaranty. 


Replaces steam —- saves 50% 


F-M Diesels replaced steam in the 
power plant on ackinac Island. 
The owner of this plant, F. B. Do- 
herty, says: “‘We are now saving over 
50 per cent in the cost of our fuel 
over our former steam plant, employ 


less help, and have had no trouble 


of any consequence.” 


Cuts cost 37% as com- 
pared with modern 
steam engine 


A recent test of the 360- 
hp. F-M Diesel unit in 
the municipal power and 
water plant of the city of 
Julesburg, Colo., showed 
that the Diesel made a 
net saving of $27.32 per 
day in comparison with 
a steam engine of the 
most modern type. 


now 
the answer 


Perhaps you noticed the above advertise- 
ment when it appeared in a recent issue of 
this publication. Could there be a better 
answer to the question it raises than the 
operating records of the F-M equipped 
plants briefly described here? 


None of these plants is operated under condi- 
tions that are particularly favorable to Diesel 
application, and practically all kinds of plants are 
typified by the installations. The records are there- 
fore representative and conclusive. 


When the Diesel receives full consideration 
wherever power is required there will be thou- 
sands of plants like these! 


Ask for bulletin, “Economy of Diesel Power.” 


FAIRBANKS, MORSE & CO., Chicage 


28 branches throughout the United States at your service 


FAIRBANKS 
MORSE 


DIESEL ENGINES 
PUMPS: MOTORS: SCALES 


Far lower than steam cost 
At Elgin, Ill., a 180-hp. F-M Diesel 
has replaced a steam engine in the 
plant of the Elgin Butter Tub Co. 
Power costs have come down to just 
slightly over 2 cent per kw-hr. 
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The illustration 
shows one of six 
600-hp. F-M Ball- 
bearing Motors 
which drive 36-inch 
F-M Centrifugal 
Pumps delivering 
300,000,000 gallons 
of water a day in 
the City of Phila- 
delphia Torresdale 
Filtration Plant. 
These motors are 
probably the larg- 


est of the ball-bear- 
ing type ever built. 


this increasing demand 


for ball-bearing motors? 


TEADILY and surely the motor 
user is recognizing the plus value 
of a good ball-bearing motor. 


This is proved by increasing 
sales. Also by the widespread adop- 
tion of anti-friction bearings by 
motor manufacturers in general. 
It isa natural reaction fromacycle 
of price buying. 

The man who watches motor 
maintenance ccst, instead of initial 
cost, has found that the almost 
negligible difference in the price of 
a ball-bearing motor comes back 
many times in service. Men who 
install machines costing thousands 
of dollars have sensed the fallacy 
of splitting pennies when buying 


the motor on which the machine 
depends. 


In bringing the ball-bearing 
motor toits present favored position 
Fairbanks-Morse has shown the 
way. Lhe experience of this organ- 
ization began with the introduction 
of the first complete line of general 
purpose ball-bearing motors. 


Through specialized experience 
Fairbanks-Morse has built a motor 
that appeals to the operator who 
wants uninterrupted service and 
isn’t at all interested in the reasons 
for motor failure. 

One motor is better than the 


F-M sleeve-bearing Motor; it is 
the F-M ball-bearing Motor. 


FAIRBANKS, MORSE & CO., Chicago 


28 branches throughout the United States at your service 


FAIRBANKS -MORSE 


“Pioneer Manufacturers of 


ball motors 
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HE radiation of heat from a steam trap is 
directly proportional to its size. It becomes 
quite an item where many traps are used. That 
is where Armstrong makes one saving. It is small 
and very compact, due to the submerged inverted 
bucket and the lever arrangement. Heat is ex- 
pensive—save it. 
The Armstrong trap is free from valve troubles. 
The heat-treated, chrome steel valves do not cut, 
causing the trap to leak and to waste steam. 
The Armstrong will not air-bind. This adds to 
its efficiency as there is no waste of steam in 
preventing this trouble. 
Then, too, the up-keep expense of the Armstrong 
is low. Five to ten year’s service with no up- 
keep expense is not uncommon. 


With its low heat losses and its ability to take 


P6-28Gray 


A large number of Arm- 
strong traps in a plant of 
the Kraft Cheese Co. 


heat 


care of the condensate continuously, without at- 
tention, the Armstrong presents a high degree of 
efficiency. 

The patented feature, the inverted submerged 
bucket principle, together with the lever con- 
struction are the reasons why the Armstrong trap 
is simple and efficient. Because of its compact- 
ness, the course of the water is such that it is 
always kept free of sediment, oil and sludge. 


But don’t take our word for it. Ask us for one to 
test for 90 days or so. Then send it back to us. 
It will cost you nothing. 


ARMSTRONG MACHINE WORKS 
312 Maple Street, Three Rivers, Michigan 


Please ship prepaid an Armstrong trap for < 90-day 
test. When the test is completed the trap will be 


retummed collect. 
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YARWAY 
TANDEM 


Fig. No. 3482-46 


YARWAY SEATLESS 
BLOW-OFF VALVE in 
tandem with YARWAY 
DOUBLE - TIGHTENING 
VALVE. Made in sizes 
from 1!" to 4", angle or 
straightway, screwel o- 
flanged ends. For pres 
sures up to 250 pounds. 


Boiler room of Milwaukee 
County Infirmary, Wau- 
watosa, Wisconsin, using 
20 sets 2" No.3482-46 YAR- 
WAY TANDEM BLOW- 
OFF VALVES (operating 
pressure 250 pounds). 
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Municipal Buildings using 
Yarway Blow-off Valves 


Schoois, Universities and Colleges 
Oakwood Junior College... . Huntsville, Ala. 


University of Colorado .......... Boulder, Colo. 
Delaware College... .............. Newark, Del. 
Emory Atlanta, Ga. 
University of Illinois ..._... Urbana, IIl. 
Indiana Girls School ........ Indianapolis, Ind. 
State University of Iowa ....... Iowa City, Iowa 
St. Mary’s College.............. St. Mary’s, Kans. 


Berea College Berea, Ky. 
St. Vincent Academy and Convent Shreveport, La. 
Wellesley College Rae Wellesley, Mass. 
Mass. Inst. of Technology. _ Cambridge, Mass. 
University of Michigan ....._. Ann Arbor, Mich. 
University of Minnesota _. _Minneapolis, Minn. 
University of Mississippi Oxford, Miss. 
University of Missouri. ......... Columbia, Mo. 
State University Sore Missoula, Mont. 
University of Princeton... Princeton, N. J. 
New York University New York City 
Rensselaer Polytechnic Institute. . Troy, N. Y. 
N. C. State Col. of Agri. and Eng... Raleigh, N. C. 
N. D. Agricultural College. . _.Fargo, N. D. 
Ohio State University ....... Columbus, Ohio 
University of Penna.  ........ Philadelphia, Pa. 
Farman University ........ Greenville, S. C. 
University of South Dakota... Vermillion, S. D. 
Vanderbilt University Nashville, Tenn. 
University of Tennessee Knoxville, Tenn. 
A. M. College _.. College Station, Texas 
University of Washington... Seattle, Wash. 
University of Wisconsin ......... Madison, Wis. 


Hospitals 


.......Tusealoosa, Ala. 
_...Mare Island, Calif. 

_. Montreal, Canada 
Wilmington, Del. 
U. S. Naval Hospital _ Washington, D. C. 
Temple Hill Hospital ......... Chefoo, China 
Kankakee State Hospital _. Kankakee, 
Northern Hospital for Insane _._ Logansport, Ind. 
Johns-Hopkins Hospital Baltimore, Md. 
Mass. Homeopathic Hospital Boston, Mass. 
Ionia State Hospital ...-..... Ionia, Mich. 
St. Mary’s Hospital ......... .. Duluth, Minn. 
Cooper Hospital Camden, N. J. 
Fifth Avenue Hospital ......... New York City 
Roosevelt Hospital ...... New York City 
State Hospital _ Morgantown, N. C. 


Bryce Hospital . 

U. S. Naval Hospital 
Montreal General Hospital 
Delaware Hospital 


Germantown Hospital _. Germantown, Phila., Pa. 
Homeopathic Hospital of R. I... . Providence, R. I. 
Yankton State Hospital........... Yankton, S. D. 


St. Mark’s Hospital . . 
Western State Hospital 
Milwaukee Hospital _. 


_. Salt Lake City, Utah. 
Staunton, Va. 
Milwaukee, Wis. 


Institutions 
Colorado State Insane Asylum... . Pueblo, Colo. 
Georgia State Sanitorium ...... Milledgeville, Ga. 
The State Sanatorium ............ Oakdale, Iowa. 


U.S. Penitentiary Leavenworth, Kans. 
Maryland Tuberculosis Sanatorium Sanatorium, Md. 
Industrial School for Boys... Lansing, Mich. 
Hastings State Asylum... Hastings, Minn. 
State Institution for Women .... _. Vineland, N. J. 
Sing Sing Prison................ Ossining, N. Y. 
State Tuberculosis Sanatorium... Dunseith, N. D. 
State School for the Blind ..... Columbus, Ohio 
Eastern State Penitentiary ...... Philadelphia, Pa. 
Central Hospital for Insane. _ Nashville, Tenn. 


State Confederate Soldiers’ Home Austin, Texas 
West Virginia Asylum __. Huntingdon, W. Va. 
Wisconsin Home for Feeble Minded 

Chippewa Falls, Wis. 


Water Works 


Central Water Works ........ Edgewater, Ala. 
Board of Public Water Works .... Pueblo, Colo. 


Tampa Water Works. ............ Tampa, Fla. 
Lakeview Pumping Station... Chicago, Ill. 
Indianapolis Water Works. ..._ Indianapolis, Ind. 


City of Pratt, Water and Elec. Dept. Pratt, Kans. 
Paducah Water Supply Co. _. Paducah, Ky. 
Met. Water & Sewerage Board 
Hyde Park Sta., Boston, Mass. 
Cadillac Water & Lt. Co.......... Cadillac, Mich. 
City of Two Harbors _...Two Harbors, Minn. 
Metropolitan Water District. .... Omaha, Nebr. 
City of Dover, N. H., Water Works. Dover, N. H. 
Water Department __. Atlantic City, N. J. 
Board of Public Works Pumping Sta. 
Poughkeepsie, N. Y. 
City of Cleveland, Fairmount Pumping Sta. 
Cleveland, Ohio 


City Water Works ..............-... Tulsa, Okla. 


Bureau of Water... Philadelphia, Pa. 
City of Clinton, Water & Light Dept.. Clinton, S.C. 
Electric Lt. & Water Dept. ...... Howard, S. D. 


Milwaukee Water Works ....._.. Milwaukee, Wis. 


Municipal Buildings 
Municipal Building 


State Capital 


YARNALL-WARING COMPANY 


Mermaid Avenue 


TEN THOUSAND PLANTS ARE YARWAY - EQUIPPED 


Philadelphia 


19 


Universities, Schools, Institutions, 


Wilmington, Del. 
Public Bldgs. & Public Parks .. Washington, D. C. 
State Capital Power House Springfield, Ill. 
Michigan State Administration Board, Lansing, Mich. 
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Morse pleaded with ten Congresses before his 
telegraph received any attention. 


Bett nearly starved while the people laughed be- 
fore the possibilities of his telephone were recog- 
nized. 


Handicapped by a lack of prestige or influential in- 
troduction! The uphill struggles of these pioneers 
would have been much easier if in some way they 
had first gained the confidence of the minds they 
sought to sway. 


The same situation exists in Industrial Selling. 
When an idea runs counter to established custom, 
although it be sound as gold, it needs an influential 
introduction to gain recognition for itself. 


Morse & Bell Up to Date 


A manufacturer sought to make Industry reverse 
its thinking and adopt a method which would 
revolutionize its production methods. His oppo- 
sition was the groove of custom and the lack of 
recognition or influential approval. His allies were 
economy and speed in manufacture and strength 
in fabricated product. Nothwithstanding a meri- 
torious idea little progress was made until the 
manufacturer added another ally—the sound use 
of Industrial Advertising. 


For this purpose 3% of gross sales was appropri- 
ated. Advertising copy that especially recognized 
Industry’s common trait to accept nothing new 
without careful weighing and deliberation, was 
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INDUSTRIAL ADVERTISING 
Opened the Door 


persistently published in McGraw-Hill Publica- 
tions reaching the industries which could profit 
from the new method. 


Before a year was out many worthwhile installa- 
tions of the revolutionary process were made. 
Prospective users openly stated that they eagerly 
watched these publications for each new adver- 
tisement in the campaign. 


Changes An Industrial Practice 


The surface is but scratched although the process 
is being rapidly extended. The Industrial Adver- 
tising carries on, writing on the wall another great 
change in industrial practice. 


It is a curious anomaly that the eagerness of In- 
dustry for better products and methods is ob 
structed by disinterest and even suspicion when 
new ideas are not supported by the influential in- 
— that Industrial Advertising can give 
them. 


McGraw-Hill Publications, possessing the con- 
fidence of industrial readers, provide the influen- 
tial introduction which turns indifference into 
recognition. A study of the McGraw-Hill Four 
Principles of Industrial Marketing shows how In- 
dustrial Advertising holds the power to open 
buyers’ doors and minds. McGraw-Hill, with its 
reservoir of data and experience, may be freely 
consulted by any manufacturer or his advertising 
agency in coping with all phases of industrial 
marketing problems. 


A new book, “Industrial Marketing at Work,” has just been 
published to show how to make a step-by-step application of 
these Four Principles. If Industry is your customer this book 
will help establish your advertising and selling on a foundation of 
certainty. Ask the nearest McGraw-Hill office to deliver a copy. 
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Electrical 


ELECTRICAL MERCHANDISING 


Construction & Civil Engineering 
ENGINEERING NEWS-RECORD 
CONSTRUCTION METHODS 


Industrial 
POWER 
AMERICAN MACHINIST 
INDUSTRIAL ENGINEER 
CHEMICAL & METALLURGICAL ENGINEERING 
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Catalogs and Darectories 


COAL FIELD DIRECTORY 

RADIO TRADE CATALOG 
ELECTRICAL TRADE CATALOG 
CENTRAL STATION DIRECTORY 
ELECTRIC RALLWAY DIRECTORY 


KEYSTONE COAL MINING CATALOG 
ELECTRICAL ENGINEERING CATALOG 
KEYSTONE METAL QUARRY CATALOG 
ANALYSIS OF METALLIC AND NON- 
METALLIC MINING, QUARRYING AND 


KEYSTONE COAL BUYERS CATALOG CEMENT INDUSTRIES 
BONSRIGHT SURVEY OP ELECTRIC POWER & LIGHT COMPANIES IN THE U $ 


43,000 ADVERTISING PAGES USED ANNUALLY BY 3,000 MANUFACTURERS TO HELP 


McGRAW-HIRL PUBLISHING COMPANY, INC., NEW YORK, CHICAGO, PHILADELPHIA, CLEVELAND, ST. LOUIS, SAN FRANCISCO, LONDON. PUBLISHERS OF 


McGRAW-HILL 


Radio 
RADIO RETAILING 


Trans portation 
BUS TRANSPORTATION 
ELECTRIC RAILWAY JOURNAL 
Minin 
COAL AGE 
ENGINEERING & MINING JOURNAL 


Overseas 
INGENIERIA INTERNACIONAI, 


AMERICAN MACHINIST 
(EUROPEAN EDITION) 


INDUSTRY BUY MORE EFFECTIVELY 
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Bethlehem Diesel Engines 


That power users are realizing the many advantages of Diesel engines is proved by the daily increase in the number 
of Diesel engire installations. Of the many features that have gained prominence for the Diesel engine, the out- 
standing one .s its high thermal efficiency, which is more than ‘twice that of a steam plant of the same power 
capacity. 

Bethlehem Diesel Engines are not surpassed in thermal efficiency by any other oil burning engine. The character 
of the construction of the Bethlehem engine and the high quality of the materials used in its manufacture assure 
long life with utmost economy and reliability. 


Bethlehem Diesel Engines Type S are built in units of 2, 3, 4 and’ 6 cylinders—sizes ranging from 60 to 570 b. hp. 


Advantages of Diesel Engine Operation Features of Bethlehem Diesel Engines 
Saving of Fuel—Only one-third the amount of fuel is burned by a Diesel ae eaten + etl oe ust Gas Temperature 
engine as in a Steam Plant of the same power capacity. No Cam Shafts 2s) narting : 

Saving in Labor—No cleaning or repairing of boilers, condensers, steam No Valve Operating Gear on High Cylinder Com ion (ensur- 
and water piping. Cylinders a en quick starting 

Quick Starting—Only a few minutes are required to start a Diesel engine Airless or Solid Fuel Injection ‘!™pPl¢ Control System 

from the cold condition, as against several hours to raise steam to opera- (Leissner System) | a Forced feed Lubrication 

ting pressure in a boiler. — double acting Scavenging Attached auxiliary pumps 
Stand-By Losses Eliminated —When a Diesel engine stops, the fuel con- Cine Cylinders, Heads and Two Stroke Cycle 

sumption stops. Exhaust Dependability and economy 


Catalog on Bethlehem Diesel Engines gladly sent on request. 


° 
Simply write your name, firm and address in the coupon and mail to: Pa 
Pp 
BETHLEHEM STEEL COMPANY General Offices: Bethlehem, Pa. Jf . 
New York Boston Philadelphia Baltimore Washington Atlanta Pittsburgh Buffalo Poot Steel Co., 
Cleveland Detroit Cincinnati Chicago St. Louis San Francisco Los Angeles Seattle Portland ms Bethlehem. Ps. 
Bethlehem Steel Export Corporation, 25 a a York City, Sole Exporter of our Commercial With no obligation on 


Pi my part, please send me 


your catalog on Bethlehem 
Diesel Engines—Type S. 
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HE protection of the cash guarantee 

bond is offered to every RAMTITE 
user who complies with one simple condition, 
that the RAMTITE lining be installed in 
accordance with the practice recommended 
by its makers, the S. Obermayer Company. 


RAMTITE'’S uniform record of long life 
under hard service has demonstrated the ad- 
vantages of this plastic monolithic lining and 
in accordance with this 53-year old company’s 
policy, the cash guarantee bond has been 
established. 


The bond provides that should any installa- 


tion made as recommended crack or spall so 
badly as to give unsatisfactory service, the 
S. Obermayer Company will furnish without 
cost enough RAMTITE to replace the ma- 
terial that failed. 


Only RAMTITE’S quality and demon- 
strated performance could make such an iron- 
clad guarantee possible. This, then, the 
bond behind the lining, is the final proof of 
RAMTITE’S superiority over ordinary re- 
tractories. 


Full details of the cash guarantee bond and of 
RAMTITE are available on request. 


THE S. OBERMAYER COMPANY 
2563 W. 18th Street, Chicago, Illinois 


Canadian Distributors : 


Riley Engineering & Supply Co., Ltd., 
360 Dufferin St., Toronto 3, Canada. 


4 -28-Gray 


Carried in stock in 26 Cities. 
Also manufacturers of HOTT-PATCH and other high temperature cements, 


Manufacturing Plants 


Chicago, Cincinnati, Pittsburgh, and 
Springfield, Mass. 


die 


ermay 


rer 


ompany, 


he 


W 18 t h 


send me 


23 
CH Ape, 
| "eo APRIL +5 | ae 
by 
ty 
| | 
Ig ry “S42 Ne OF 3 
“tee Purch Ce 8, Ob 
at ts the "Haga “ tha he mat 
. Such CTia) 
‘ 
ate 
Dol} 
00nd, 
IPA 4 
| he 5 
tails of the guaran| 


Vol.65, No.26 


Buying—P O W R—Section 


“costs 


er power 


24 
Jun 
af 
Bi 
eg: 
| 


June 28, 1927 


Buying—P OW E R—Section 


Overnight, almost, new standards of combustion efh- 
ciency have become a reality! Reduction of power 
costs undreamed of but a short while ago are now 
within the bounds of accomplishment. 


Control—control of air and control of coal—control 
of combustion with an accuracy hitherto confined to 
the laboratory, is being realized on a commercial basis. 
And the new instrument, the system that makes it pos- 
sible, has been perfected... .. isnow READY! And 
everywhere men of vision are asking each other— 


“What about this new TAYLOR UNIT?” 


AMERICAN ENGINEERING COMPANY 
Aramingo and Cumberland Sts., 
PHILADELPHIA, PA. 
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Pulverburner 


he high combustion efficiency of a pulverized- 

fuel installation gives this equipment a big ad- 
vantage in the amount of steam produced per 
dollar. The economy rating of a pulverizer depends 
on the uniform fineness of its grinding, the low 
power cost of its operation, and the dependability 
of the equipment over long periods. 


The combination of impact and grinding used in 
the Pulverburner insures uniform pulverization. 
The low power-consumption records made by this 
machine in recent years are unsurpassed. A look 
at the equipment or a study of the new catalog will 
answer any question as to the rugged construction 
and absence of upkeep expense. May we send the 
new catalog? 


Illinois Stoker Company 
Alton, Illinois 


Vickers Boiler Company, Limited 
Broadway Buildings, 50-64 The 
Broadway, Westminster, London 
S.W.1, England 

Chicago 

Ernest E. Lee Co. 

115 S. Dearborn Street 


Kansas City, Mo. 
J. F. Pritchard & Co. 

503 Dwight Bldg. 
Indianapolis, Ind. 

I. C. DeHaven Eng’g Co. 
State Life Building 


: 
} 
ve 
| 
x 
é 
ie 
‘ 
‘ 
‘ 
{ 
7 
a 
| 
¢ 


HE dampered air control of the Illinois Chain 

Grate Stoker is the key to economy which has 
won so many staunch friends for this equipment. 
Economical combustion has been proven by Illinois 
Stoker design on all types of boilers and with all 
grades of coal. Consulting engineers and plant 
executives responsible for the scores of big installa- 
tions of Illinois Stokers require the fullest assur- 
ance of economical steam generation. We invite 
inspection of the records at the Des Moines Power 
( Light Corporation, National Plate Glass 
Company, Carnegie Steel Company, Common- 
wealth Edison Company, Illinois Traction System, 
and many others. 


Catalog L contains details of some of the note- 
worthy economy records. Ask for a copy. 


Illinois Stoker Company 
Alton, Illinois 


New York, N. Y. 

Illinois Stoker Co. 

1946 Grand Central Terminal Bldg. 
Minneapolis, Minn. 

H. J. Meier 

459 N. W. National Life Bldg. 
Dallas, Texas 

J. P. Greenwood 

935 Allen Building 
Pittsburgh, Pa. 

W. M. Bailey Company 

710 Magee Building 


CHAIN GRATE With Dampered AIR CONTROL 


P6-28-Gray 
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Whether in Australia, Japan, 
South America or the United 
States, the sign of the modern 
power plant is the sign of Inter- 
national Combustion equipment, 
installed by affliated companies, 
built by subsidiaries, guaranteed 
by service that requires no bond of 
performance. 
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ustralia/—~ 


There too, at Morwell, you will find tangible evidence of the 
world-wide influence exerted by International Combustion En- 
gineering Corporation in the installation of steam generating 
units, economical and dependable in the generation of power. 


Distance is no barrier to International Combustion. To distant 
islands, colony possessions and busy industrial continental centers, 
the affiliated companies of International Combustion Engineering 
Corporation are bringing the benefits of their pioneer research 
into all phases of modern combustion problems. These companies 
are continually reaching out for new fuel economies. They are 
making available the benefits of pioneer research. All over the 
world, combustion units representing the specialized products of 
twenty subsidiaries are advancing power plant practice and making 
it possible for civilization and industry to progress along lines 
undreamed of before this great international service made available 
its experience and the methods whereby new eras of economy 
and efficiency are open. 


International Combustion Engineering Corporation 
International Combustion Building 


‘New York City 


29 


| 
| 
peat 
| 
| 
| 
| 
| 
| 
Peet 
| 
| 
| 
| 
| 
| 
- 
— 


LUBRICANT SCREW 


CHECK VALVE 


LUBRICANT DUCT 


LUBRICANT 
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A Single Operation Raises and 
Lubricates the Plug 


Renewable sticks of lubricant—especially 
compounded for the service—are inserted 
in the hollow shank of the plug. A turn 99 
of the lubricating screw forces the grease 

through the ducts in the plug into the 

clesed. bottom lubricant chamber, where G 

it exerts a lifting pressure against the L 
base of the plug. his raises the plug 


instantly against the resilient gasket and ae 
causes the lubricant to spread over the 
entire bearing surface, sealing it tightly <N 


against leakage. | 
e | 


That is why the Merco 
Nordstrom gives ideal 
service. Use it where- 
ever tight valves are 
required on lines or 
connections carrying 
RESILIENT 
GASMET steam, hot or cold 
water, ammonia, gas, 
air, oil, acids, alkalis 
or any high or low spe- 
cific gravity fluid. 
Sizes % to 24 in. 


METAL WASHER 


Write for Catalog 


~ 
= LUBRICANT No. 5 
CHANNELS CHAMBER 


MERCO NORDSTROM VALVE COMPANY 


SUBSIDIARY OF THE MERRILL COMPANY 


Engineers— Manufacturers 
San Francisco New York Chicago Houston Cleveland New Orleans 
121 Second Street 11 West 42nd Street Peoples Gas Building 1315 Petroleum Bldg. 3°25 Engineers Bld: 1501 Masonic 


Temple Bldg. 
Factories: Belleville, N. J.; Oakland, California 


Agencies in Principal Cities 
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“Cameron” Pumps for Central Stations 


For the past sixty years Cameron has maintained leadership in the 
pump industry. 


It is logical, therefore, that the central stations, when confronted with 
high steam pressures and capacities, should depend upon Cameron to solve 
their boiler feeding problems. 


Because of their reliability and efficient operation, the Cameron HMT 


Boiler Feed Pumps have been chosen by the country’s foremost central 
Stations. 


These pumps are furnished in sizes having from two to six stages, with 
capacities and heads suitable for all purposes. 


Send for Complete Set of Ingersoll-Rand & Cameron Bulletins. 


INGERSOLL-RAND COMPANY : 11 Broadway + New York City 


Of ces in principal cities the world over 
For Cannda Kefer—Canadian Ingersoll-Rand Co., Limited, 


10 Phillips Square, Montreal, Quebec 


A. S. CAMERON STEAM PUMP WORKS 
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Jeffrey V-Bucket 
Conveyor taking coal 
over bunkers. 


In 1922 the Godman Shoe Company of Columbus, Ohio, in- 
stalled this Jeffrey V-Bucket Conveyor at their West Broad 
Street plant to carry coal from unloading pit to bunkers. 


The only replacement in the five years’ continuous operation 
of this equipment was a small casting on the motor frame 
costing less than five dollars. The Chief Engineer says, 
“Undoubtedly it has saved us a great amount of money, both 
in time and labor.” 


The Jeffrey V-Bucket takes the coal up forty feet vertically 
and distributes it horizontally over fifty feet of bunkers. The 
twenty-inch buckets are mounted on Jeffrey 276 Steel Thim- 
ble Roller Chain. 


Write for the Jeffrey bulletin deseribing Eight Methods of 
Handling Coal and Ashes. 


The Jeffrey Manufacturing Company 
932-99 North Fourth St., Columbus, Ohio 


Boston 
Cineinnati 


“ew York 
buffalo 


Rochester, N.Y. Pittsburgh 
Philadelphia Seranton, Pa, 


Denver 
Salt Lake City 


Milwaukee 
St. Louis 


Chicago 
Charleston, W. Va. 


Cleveland 
Detroit 


This power house of the God- 
man Shoe Company at Colum- 
bus, Ohio, furnishes the power 
to their plant which manufac- 
tures 12,000 pairs of children’s 
Sphinx Brand shoes daily. 
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Los Angeles 
Birmingham 


Montreal 


“It has saved us 
a great amount 
ofmoney,bothin 
time and 
labor.”’ 


Charlotte, N.C. 


YEARS OF SERVICE TO INDUSTRY 


J 
Jer HANDLING EQUIPMENT. 


Jeffrey Products 


Elevators—Conveyors 

Portable Loaders 

Coal and Ashes Handling 
Equipment 


Skip Hoists 
Chains and Attachments 
Sprocket Wheels——Gears 


Crushers—Pulverizers 

Sand and Gravel Handling. 
Washing and Screening 
Equipment 

Locomotives 

Coal Mine Equipment 

Tipple Equipment 

Ventilation Fans 
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FASTS FLEXIBLE COUPLING 


AST’S FLEXIBLE COUPLINGS are built to outlast the con- 

nected machines. That’s one of the advantages of a purely 
mechanical flexibility. There is no rubber, leather, fibre, lam- 
inated steel pins, springs, grids, discs or other flexible materials 
to fatigue and fail and shorten the life of the coupling. FAST’S 
is a permanent piece of transmission machinery with nothing 
to get out of order, no parts to replace. 


Long life is only one reason for installing FAST’S. Suitable 
for low or high speed, heavy duty or reversing drives, it com- 
pensates for all forms of shaft misalignment, eliminates all whip 
and crank action, allows free lateral float. A coupling that’s 
worthy of your investigation. The new catalog will tell you 
the whole story. Write for it today. 


FAST’S PRINCIPLE 
of Mechanical Flexibility 


THE 
BARTLETT HAYWARD 
COMPANY 


SCOTT and McHENRY STS. 
BALTIMORE, MD. 


| 


Two generated spur gears, one on each shaft end, 

are continually and completely meshed in oil with 

the internal gears of a floating sleeve. The shafts 

and sleeve revolve as one unit, allowing the connect- 
ing sleeve free lateral and angular play. 
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FLEXIBLE COUPLING 


FAST’S FLEXIBLE COUPLINGS, 60 H.P. at 167 R.P.M., on 
Synchronous Motor-Driven Ammonia Compressors, 
Western Maryland Dairy, Baltimore, Md. 


BARTLETT HAYWARD CO. 


SCOTT and McHENRY STREETS 


BOSTON: 


H. W. Calder 
10 High Street 


CHICAGO: 


Bartlett Hayward Company 
326 W, Madison Street 


DENVER: 


Lindrooth Shubart & Company 
Boston Building 


KINGSTON, PA.: 
Ralph A. Wheeler 


LOS ANGELES: 
Thomas Machinery Company 
American Bank Building 


NEW YORK: 


Bartlett Hayward Company 
Pershing Square Building 


PHILADELPHIA: 
Jas. M, Jenkins 
Ins. Co. of No. America Bldg. 


PITTSBURGH-CLEVELAND DIST. 


Bartlett Hayward Company 
Oliver Building, Pittsburgh 


SAN FRANCISCO: 


Oliver B. Lyman 
Call Building 


MONTREAL: 


Fraser & Chalmers of Canada, Ltd. 
Canada Cement Building 


BALTIMORE, MD. 


Special Type 
COUPLINGS 


Ast’s Coupitnc may be 

had in special types, variaticns of 
the standard design, but retaining all 
the features of mechanical flexibility. 
Perhaps you have some special drive 
requiring a special type of flexible 
coupling that will compensate for 
shaft misalignment, one that will 
allow free end float, one that will 
operate without danger of failure or 
breakdown. Write us. Give shaft 
sizes. Send a drawing if possible. 
Our Engineering Department can no 
doubt design the proper type of Fast’s 
Coup to meet your unusual re- 
quirements. 


WRITE FOR 
NEW CATALOG 


See Preceding Page 
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5 Exclusive 
Advantages 


. Inductance’ Bridge 


circuit. 


. Chart automatically 


planimetered. 


- Inherently indepen- 


dent of voltage 
fluctuations. 


- No electrical parts 


in pressure cham- 
ber. No mechanical 
parts going out of it. 


Double-range man- 


ometer. 
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other flow meter 


has this feature 


No Electrical Parts in 
Pressure Chamber 
No Mechanical Parts 
going out of it 
O RESISTANCE elements. No make- 


and-break contacts. No voltage regu- 
lator. No compensator. No permanent mag- 
nets. Just an armature moving up and down 
within a coil, as the mercury rises and falls with 
changes in flow. Coil and all electrical parts 
are sealed from pressure chamber by non-mag- 
netic, metallic tube, illustrated. Only by the 
use of the rductance bridge principle, exclu- 
sive with the Brown Electric Flow Meter, is 
this extraordinary simplicity possible in a flow 
meter. Completely described in Catalog No. 
20. Write for a copy. The BROWN IN- 
STRUMENT CO., 4401 Wayne Ave., 
PHILADELPHIA, PA. Offices in 18 prin- 
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LEY FEEDERS 


For all conditions 


x > 


Installation at Narragansett Electric Light & Power Co., Providence, R. I. 


The Bailey Feeder and Meter for pulverized coal is the selection of prominent 


engineers and operators. 


Installations cover a wide range of conditions and a period of time which amply 


proves its merit. 


Features of Bailey Feeders 


No bridging—no flooding. 

Shut-off gates easily and quickly closed. 

Regular and positive feed. 

A meter of high accuracy. 

Will handle comparatively wet coal. 

Delivers highly aerated coal—not compacted. 

It is well adapted to automatic control. 

Built in capacities up to 12,000 Ibs. of coal per 
hour, each, 


A Few Installations 


Calumet Station, Commonwealth Edison Co., Chicago. 
(Sargent & Lundy, Ine., Engineers.) 

Narragansett Electric Light & Power Co., Providence, R. I. 
(Jenks & Ballou, Engineers.) 

New Orleans Public Service. Ine., New Orleans, La. 
(Electric Bond & Share Co.) 

Colfax Station, Duquesne Light Co., Colfax, Penna 
(Byllesby Engineering & Management Corp.) 

Pine Grove Station, Phoenix Utility Co., Pine Grove, Penna. 
(Electric Bond & Share Co.) 

Binghamton Light, Heat & Power Co., Binghamton. N. Y. 
(W. S. Barstow Management Association, Inc.) 

Toronto Plant, Ohio River Edison Company, Toronto, Ohio. 
(Stevens & Wood, Inc., Engineers.) 


Tron Mountain Plant, Ford Motor Company, Iron Mountain, Mich. 


FULLER LEHIGH GOMPANY 


Babcock Wilcox Organization} 
FULLERTON----PENNSYLVANIA 
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G-R Multiwhir! Cooler on 
Jacket Water Cooling Service 


Keep cooling liquids 
proper cooling temperatures 


Turbine bearing oil will maintain its lubricating qualities better 
and can be used longer if kept at a low temperature. Similarly, 
transformer cooling oil will be more effective if the heat which it 
absorbs is steadily withdrawn. And in oil engines, a small 
amount of pure jacket water may be circulated over and over 
again if it is cooled before returning to the jackets. 


These are some of the power plant applications in which a G-R 
Multiwhirl Cooler will help to reduce maintenance costs and 
improve operation. Thousands of these coolers are in service 

the best possible proof of their effective and profitable features. 


Write for bulletin 


THE GRISCOM-RUSSELL COMPANY 
285 Madison Ave., New York 


Philadelphia Chicago St. Louis San Francisco 
Boston Cleveland New Orleans Los Angeles 
Rochester Detroit Houston Seattle 
Pittsburgh Milwaukee Dallas Denver 
Columbus Minneapolis Charlotte Salt Lake City 
Indianapolis Kansas City Atlanta Tulsa 


For Canada: Riley Engineering and Supply Company, Ltd., Toronto 


Heat 
Transfer 
Apparatus 
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Motor and Pump on the same Shaft! 


Jennings Centrifugals are sup- 
plied in capacities up to 1,000 
g-Pp.m. against pressures up to 
and exceeding 100 Ibs. for: 


(a) circulating hot and cold 
water 

(b) boosting city water pres- 
sure 

(c) handling water in air 
washing and conditioning 

(d) removing condensate from 
heating systems, blow 
down from soot blowers 
and superheaters, exhaust 
drips from steam ejector 
air pumps and other auxil- 
iaries 


(e 


pumping refrigerator can 
and core water, evaporator 
feed, cooling tower and 
condenser water, screen 
wash water, oil engine 
jacket water, ash sluicing 
water 


Bulletin No. 52 is the one 


Motor-driven Jennings single 
stage volute centrifugal pump. 
Of the single suction, horizontal 
shaft, enclosed impeller type, 
with vertically split casing. 


In order to provide a more compact, depend- 
able and sturdy unit, the impeller in the 
Jennings Centrifugal Pump is mounted on 
a short, stiff bronze extension of the motor 
shaft. 


There is only one stuffing box. No bear- 
ings in the pump casing. By merely un- 
screwing a few bolts, the head can be taken 
down without breaking the piping connec- 
tions or disturbing the shaft alignment. 


Standard commercial speed motors are 
used. Shaft couplings are done away with. 
Efficiency is high—-with a wide, flat charac- 
teristic. 


NASH ENGINEERING COMPANY 
166 Wilson Road, So. Norwalk, Conn. 


Jennings Pumps 
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- Joints on hot and cold oil 


—never tight before; perfect 
Since treating with 


MOOTH-ON NO. 


ERE is strong evidence that SMoorH-ON No. 1 does make 
joints stay absolutely tight under wide temperature variation. 


‘This heat interchanger, built in ‘Tulsa, Okla., for a nationally promi- 
nent oil refining company company, is tormed from 2-in. pipes placed 
within 3-in. pipes. Cold oil enters the inner pipe at the bottom and 

leaves at the top at 160 deg. fahr., and 


through the annular space between the 
two pipes, hot oil entering at the top 
at +50 deg. fahr. flows to the bottom 
and is reduced to 100 deg. fahr. Mani- 
folds at top and bottom combine the 


SM ON circulating pipes into units, which are 
OTH f. connected to the stills by pipes. 
4 MARK 


nogius ro. oe Litharge and glycerine were used at first for making all screw-thread connections, but the 


i é joints soon began to leak on account of the severe expansion and contraction strains. No 


other satisfactory joint filler could be found until SMoorH-ON No. 1 was tried. SMoori- 
ON No. 1 has now been adopted for ail the threaded joints and has proven entirely successful 


This BOOK FREE in stopping leakage of both hot and cold oil. 


if you mail the coupon SMooTH-ON No. | is thoroughly reliable even on lines containing gasoline 


Twentieth Edition—Completely rewritten—136 which cuts right through any composition of an oily nature; it holds equally 
Pages of new data—I193 diagrams, > > lit 
and practical hints on at least 200 different : ake ot 
uses for SMOOTH-ON. Every progresssive en- well on highly superheated steam lines, which bake and take the lite out 

vegetable and other semi-solid matter; it has the body to stand up and stav 


tight against pressures of over 1000 Ib. per sq. in. 
SMoOTH-ON No. | is the only composition which does all these things, and 
yet can be used at an insignificant cost and with no particular effort or 
Uifficulty in application. Use it in new construction for pressure tightness 
at joints, seams and rivets and in repair work on cracks, breaks, corroded 
or porous spots, weakened gaskets, etc., and you will make savings that can 
be obtained in no other way. 

Get the Sxtooru-ON Handbook from us so that you can see the 

wide variety of practical applications, and get your SMooTH-ON 


No. 1 in 1 or 5-lb. cans or 25, 50 or 100-lb. kegs from your 


nearest deal »y or if necessar rom Ss. 
wenTieTh f u 
EDITION 


SMOOTH-ON MFG CO., Dept. 30, 570 Communipaw Ave., Jersey City, N. J. 
Please send copy of the SMOOTH-ON HANDBOOK, 20th Edition. 


Name 


Adaress 


6-28-27 
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B UILODIN GS§ 
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RECENT WORK 


Bennings Station, Potomac Electric Power Co., 
Washington, D. C., 75,000 Kw. Extension 

Long Beach Station, Southern California Edison Co., 
Los Angeles, Cal. 

Bartlett's Ferry Development, Columbus Electric & 
Power Company, Columbus, Ga. 

Baker River Development, Puget Sound Power & 
Light Co., Seattle, Washington 

Twin Cities Plant, Ford Motor Company, St. Paul, 


Minnesota 


The First National Bank of Boston, Buenos Aires 


Branch, Buenos Aires, Argentine 


STONE WEBSTER 


INC OR POR ATE D 


Chicago, First National Bank Bldg. 
San Francisco, Holbrook Bldg. 


Boston, 49 Federal Street 
New York, 120 Broadway 


Pittsburgh, Union Trust Bldg. 
Philadelphia, Real Estate Trust Bldg. 
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About the Selection 
of Flow Meters 


EFORE selecting a flow meter 

for your plant why not first 
familiarize yourself with the com- 
parative advantages of the differ- 
ent types of meters for various 
purposes. 


This Cochrane Bulletin treats of: 


The selection of pipe orifices and flow 
nozzles for either steam or air. 

The comparative advantages of orifice 
plates, flow nozzles, and Venturi tubes. 
The field and advantages of V-notch Meters. 

Boiler blow-off meters. 

Special V-notch meter applications. 

The discharge capacities of V-notch weirs. 
Weighing meters for liquids. 

Volumetiic meters for use on shipboard. 


Twelve good reasons are given as 
to why every boiler plant should 
have a feed water meter. 


The bulletin also describes the 
Cochrane Flow Meter, which is 
distinguished by having no work- 
ing parts within the pressure 
chambers and by having uniform 
graduations on the chart and on 
the integrator scale. Accuracy is 
guaranteed. Additional pens for 
pressure or temperature or for 
recording other power plant quan- 
tities can be supplied and an ac- 
curate integrator is part of the 
regular equipment. 


Ask for Cochrane Bulletin L668 


The Cochrane Bulletin 


Devoted to the heating, deaevating. softening filtering ands 
metering of water. the measuring ef steam aid the 
profitable utilization of law pressure steam.ete 


Vor Steam, Water, 


FLUID METERS 


Nir and Gases in 


S-Notch Meters, Weighing Meters. Volumetric 
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Lubricating Oils 
for Plant Lubrication 
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To Manufacturers of 
Quality Products 


. ome naturally expect some competition based 
on substitution and cut prices. The imitator 
always stalks on the trail of established successes. 

To meet price competition even your salesmen 
may ask for lower prices, but they would be un- 
willing to make quality concessions to obtain them. 

You have traveled your set course too long to 
be induced to swerve. 

This policy inyour business undoubtedly is fixed. 
It has carried our business to its acknowledged 
world-wide leadership in the field of lubrication. 


What effective lubrication will do 


Prominent engineers assert that the eftec- 
tive life of machine equipment, by 
proper attention, can be extended one 
month for each year of service. Many 
say this annual saving of one-twelfth is 
far too conservative an estimate. 


Correct oil correctly applied is the 
remedy for the chief cause of deterio- 
ration. The same remedy will forestall 
the causes of most engine and machine 
repairs, with consequent production in- 
terruptions, and will reduce power costs. 


We stand ready to help any quality- 
minded manufacturer to establish and 
maintain a high standard of lubricating 
efficiency throughout his plant. 


After our oils are installed our engi- 
neering staff cooperates with the plant 
personnel to check up results and, 
wherever possible, to better them. 

Our oils and our lubrication counsel, 
which are used by manufacturers of 


quality products throughout the world, 
are at your service. 


Oil Company 


Headquarters: 61 BROADWAY, NEW YORK 


Branches and distributing warehouses throughout the country 
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J 
_ ELIMINATE WASTE IN INDUSTRY 


Clean oil | 
will lengthen the life your 
TURBINES... 


De Laval centrifugally purified oil is clean—free from the impuri- 
ties which are the sole cause of lowered lubricating efficiency. Nat- 
urally, then, turbines or other prime movers which operate continuously 
with such oil cannot fail to outlast and outperform units having less 
perfect lubrication. 


Half-way measures are of doubtful value in this matter of oil puri- 
fication. <A little sludge, a little water, a few abrasive particles in the 
wrong place may do almost as much damage as a much larger quantity 
of impurities. 


Repeated tests and several years of practical experience have proved 
that proper centrifugal purification effects a more complete removal 
of impurities from lubricating oil than any other commercial method. 
That is why more than 80°; of America’s greatest electric power 
systems use De Laval Oil Purifiers. 


At the Twin Branch station of 
and Michigan Eleetrie Com ° é ‘ 
pany, De Laval Oi! Purifiers are Write for Bulletin 106-P, which gives information relating to your 
“oO “ted to eneh turbine lubri- 

that a portion of the oil in eireuta 

tion is) continuously by-passed to 


water, sludge and ether impurities, DI LA\ AL ARA OR CON I} ANY 

returning the oil to th turbine ¢ ye "or acke Yhies 
165 Broadway, New York 600 Jackson Blvd., Chicago 
eleney Tully restored DE LAVAL PACIFIC COMPANY, San Francisco 


ALFA-LAVAL CO. Ltd., 34 Grosvenor Road, London, 8S. W. 1 


Laval Oil Purifiers 


Types for Lubricating Oil Fuel Oil 
nd and Circuit Breaker Oil Crankcase Oil 
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Month’s oil consumption equals 
each minute’s circulation 


On a large wire rod mill, equipped with 
Bowser continuous oil purification system, 
125 gallons of oil are circulated a minute, and 
kept continuously purified by the Bowser 
purifying equipment. 

Monthly oil consumption is about 3 barrels— 


or only about what the system circulates per 
minute! 


Full details of the Bowser Type C system, oil 


storage system, etc., may be had by addressing 
Dept. 6. 


1S.F. BOWSER & COMPANY, Inc. 


eA LUBRICATION ENGINEERS AND MANUFACTURERS 
AAA FORT WAYNE, INDIANA, U.S.A. 

LUBRICATORS~OIL FILTERS ~ OILING SYSTEMS~ACCESSORIES 
Se OIL STORAGE AND DISTRIBUTION SYSTEMS 
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Insures 
Perfect 
Lubrication 


Ohio Cylinder Grease 
Ohio Bearing Grease 
Ohio Gear Grease 


A complete line of industrial and 
automotive lubricants of exceptional 
quality. 89 kinds and consistencies. 
Let us show you how to get better 
lubrication for less money. No 
obligation, 


Ask ahout our spare lime agency 
proposition / wonl interfere 
with nour veqular work. 


‘|The OhioGreaseCo. LoudonvilleOhio 
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To Lubricate all kinds 


of machinery bearings 


For general lubricating purposes you can be sure 
of the best results, by using 


MEXICAN GRAPHITE 
CUP GREASE 


A combination of natural amorphous 
(not flake) graphite and a high quality 
grease derived from the best mineral 
oil. Made in four consistencies. 


EXTRA SOFT—for high speed bearings, 
transmissions and sliding gears. 
SOFT—Ideal for crank pins, _crossheads, 
Valve motions, eccentrics, slides, main 
journals, pillow blocks, ete. Will freely 
pass thru small holes and spring or com- 
pression lubricating cups. 

MEDIUM—for use on open bearings and 
in screw or compression cups under high 
pressure. 

HARD—for heavy open bearings, cams, 
spindles, ete, 


Write us for latest catalog. 


The United States Graphite Co, 


Saginaw, Mich, 


STEAM ENGINE 


| 


| |THE | 
UNAFLOW Most Economical 
“UNIVERSAL 
Built only by 


| | | THE | | The 
‘UNIVERSAL 
Steam Engine 
| 
UNAFLOW” 
Skinner Engine Co. 
ERIE, PENNA. 


trade mark which you have seen upoD 
the Nugent Oil Filters, Oiling Systems, 
Filtering Systems, Telescopic Oilers,” Oil 
Pumps, Sight Feed Valves, etc., for the past 
27 years, is the symbol of a nation-wide organ- 
ization for the service of every ENGINE 
BUILDERand USER. EveryPOWERPLANT 
BUILDER and USER who wants tomakeOIL 
and ENGINES do more and better work. 


be es NUGENT WM. W. NUGENT & CO. 


Send fer 200 Pore Cataulog—FREE 


More than 10000 in operation Write for Catalog 
$-255 Also Reduction Gears Catalog $-175 
and Flexible Shaft Couplings Catalog S-665 | 
| THE TERRY STEAM TURBINE CO. HARTFORD, CONN. || 


Diesel builders since 1898 


| Busch ~Sulzer Bros-Diesel Engine Co | 


t.Louis Mo 


e Laval 


Steam Turbine Co.,Trenton.N.J, 


Steam Turbines, for all speed and steam conditions 
Catalog D40 Double Helical Speed Reducin 
Gears. Catalog G40 Centrifugal Pumps, for 
capacities. Catalog B40 Centrifugal Blowers an 
Compressors. Catalog F40 Worm Reductio 
Gears. Catalog R40 Flexible Couplings. Catalo 
K40. Water Wheels. 


Repairs to Power Plants 


Emergency Repairs—Always Ready 
Wire us your trouble. Instant Service 


H. B. UNDERWOOD CORPORATION 
Established 1870 1015-1025 Hamilton St., Phila., Pa. 
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DEPEND ON SULLIVAN AIR POWER 
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ust Not Fail 


IGHTHOUSES at Point Bonita, Point Montara, 
and Point Hueneme, California, depend on Sullivan 
9x8 “WG-6” Compressors to blow their fog signals. 
Although the service is intermittent, if must not fail; 
and sometimes the periods of constant service run as 
high as 18 to 20 hours. 


At Point Bonita a type I Diaphone requiring 131% cu. 
ft. of air per second, and a 6-in. air siren, using 30 ft. 
of air per second, are used. The Diaphone consists of 
a reciprocating device acting on a diaphragm on_ the 
order of an electric automobile horn, but using air as 
the actuating medium. Timing of the blasts is accom- 
plished by a revolving wheel carrying cams which oper- 
ate a tappet to admit air to the diaphragm. By proper 
placing of these cams, each station is given a character- 
istic signal. 

Sullivan “WG-6” Compressors were selected for this 
service, for the same reason that they are selected by 
power plant engineers of every industry—because they 
are dependable. ‘*WG-6's” are built in capacities from 
68 to 500 cu. ft., are equipped with “Wafer” valves, 
positive automatic lubrication, and “sweep control” 
unloading, and have all working parts completely en- 
closed in dust-tight housings. 


Let us send you Catalog 783-B 


COMPRESSORS . AIR LIFT - COAL CUTTERS - DIAMOND CORE DRILLS . FROCK DRILLS 
PORTABLE HOISTS DRILL SHARPENERS AND FURNACES BUSTERS SPADERS 


MACHINERY COMPAN 
132 SOUTH MaCHIGAN AVENUE, CHICAGO 


Above: View of lighthouse at Point 
Montara, and “WG-6” Compressor 
employed to blow foghorn. The dia- 
phone here requires 20 cu. ft. of air 
per second, at 30 Ibs. pressure. The 
pressure at which the air is delivered 
gives a distinctive tone to the blass. 


Trom the 
Sullivan Line 


THE “TURBINAIR” HOIST weighs only 
$45 Ibs., but will lift a ton at 110 ft. 
per minute, or pull a 50-ton ear on level 
track. Use it for spotting cars, pulline: 
coal serapers, or for handy hoisting 
around your dlant. Catalog 776-P, 
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Steam Turbines 
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Moore 1,000 kw. Bleeder Type Turbo Alternator Unit installed at 
Municipal Plant, Valley City, D. 


8 Months 


Without a stop and stillrunning 


Municipal service cannot fail, there- 
fore, Valley City, N. D. chose Moore 

Mr. Bergman, Superintendent, 
writes: 


“Regarding the 1000 KW Moore bleeder 
type condensing turbine which we installed 
in our plant in 1925, you may be interested 
in knowing that this machine has now made 
a non-stop run since the 17th of September, 
1926, and at the present time there are no 
indications of the necessity of any shut down 
in the near future.” 


For continuous and economical op- 
eration specify Moore. Incidentally, 
steam is bled from this unit during 
winter months for heating the busi- 
ness district and current is produced 
as a by-product at a very low cost. 


Reduction Gears 
OFFICES IN ALL PRINCIPAL CITIES 


MOORE STEAM TURBINE CORP. 
Wellsville, N. Y. 


Centrifugal Pumps 


GRATING TREAD 


REFINED EQUIPMENT 


The production of svper-power in these days of keen 
competition can only be accomplished by the utilization 
of equipment which has been refined to the point of ex- 
treme excellence. 

For an accurate fit, ease of installation, complete ven- 
tilation and ‘‘foot-cafety”’ investigate— 


Ventilated Steel Flosving 


5519 BUTLER STREET 
= THE TRI-LOK COMPANY PirrssBuRGuH, PA. 
= 


ROPE 
Send for illustrated Catalogue 
‘merican Wire | 
“Chicago -New York Com pany 


nt 


Falls Engine Stop 


Write for Bulletins. 


Natural Gas and Blast Furnace Gas Burners 
GAS COMBUSTION CO., Pittsburgh, Pa. 


TROY ENGINES 


are designed and built for heavy 
duty in driving stokers, fans, pumps 
and generators. Entirely enclosed. 
Automatic lubrication. Capacities 
to 200 brake horsepower. Write for 
catalog. 


Troy Engine & Machine Co. 
Troy, Penna. 
118 West Ohio St., Chicago, Il, 
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\e/ Sterling 
High Duty 
terlin 
ate Gas and 


Gasoline 
Engines 


Xenia, Ohio, 8 cylinder, 240 H.P., Sterling Engine driving 120 
KW, 60 cycle generator, 1200 R.P.M. 


EMERGENCY 
POWER 


When your main power fails you can start a Sterling Engine instantly. Operating 
cost is less than maintaining fire under a steam boiler of similar power. 


They cost about $20.00 a horsepower. 


There are 550 cities and manufacturing plants protected by Sterling Engines. 


STERLING ENGINE COMPANY, Dept. C-1, Buffalo, New York 


THREE 
Attention is requested of boiler users and engi- 
neers to the new Wickes Three-Drum Boiler. 
This boiler is particularly adapted to the 
requirements of modern industrial steam 


power plants. Our Sales Engineers will gladly 


describe the advantages of the new Wickes 
Three-Drum Boiler. 


|. Integral Superheater 5. High Pressure 
2. Positive Circulation 6. High Ratings 
3. Simple In Design 7. Economy 

4. Accessible 8 


. Wickes Workmanship 


Descriptive Literature Mailed on Request. 


THE WICKES BOILER CoO. 


Saginaw, Mich. 


New York, 501 Fifth Ave. SALES OFFICES: 
Chicago, 33 So. Clark St. Detroit, General Motors Bldg. 


BOILERS 


Pittsburgh, 1218 Empire Bldg. 
Seattle, 736 Henry Bldg. 
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45 Years of 
Boiler Building 


§ Every Heine Boiler built 
today has a heritage of 45 
years experience in the 
manufacturing of water 
tube boilers. 


{ The strength and resources of 
this company have recently been 
supplemented and the scope of 
the organization has been 
correspondingly extended. 


{ The Heine Boiler Company is 
now a subsidiary of International 
Combustion Engineering Cor- 
poration. 


HEINE BOILER COMPANY 


International Combustion Building 
200 Madison Ave., 35th to 36th St., New York 


.A\SUBSIDIARY OF INTERNATIONAL COMBUSTION ENGINEERING CORPORATION 
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Kvery requirement for efficient steam genera- 
tion 1s included in the various designs of Vogt 
Water Tube Boilers. 


TOP-THE VOGT CLASS R 
THREE DRUM CURVED TUBE 
BOILER 


BOTTOM RIGHT - THE VOGT 
CLASS H STRAIGHT TUBE 
BOILER 

BOTTOM LEFT- THE VOGT 
CLASS M FOUR DRUM CURVED 
TUBE BOILER 


Write for Bulletin 


HENRY VOGT MACHINE CoO., Inc. 


LOUISVILLE, HY. 
New York Chicago Philadelphia Cleveland Dallas 


«Manufacturers of: Oil Refinery Equipment, Drop Forged Steel Valves and Fittings, Water Tube and Horizontal 
Return Tubular Bcilers, Ice Making and Refrigerating Machinery. 
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THE BABCOCK & WILCOX COMPANY 


Builders since 1868 of 
Water Tube Boilers 
of continuing reliability 


BRANCH OFFICES 
Boston, 80 Federal Street 
PHILADELPHIA, Packard Building 


PrrrseurcHu, Farmers Deposit Bank Building 


CLEVELAND, Guardian Building 
CuHicaco, Marquette Building 
CINCINNATI, Traction Building 
ATLANTA, Candler Building 
PHOENIX, Artz., Heard Building 
DALLAS, TEX., Magnolia Building 


HonoLuLu, H. Castle & Cooke Building Barberton, Ohio 


PORTLAND, ORB., Gasco Building 


85 Liserty Street, New York 


Makers of Steam Superheaters 
since 1898 and of Chain Grate 
Stokers since 1893 


BRANCH OFFICES 
Detroit, Ford Building 
New ORLEANS, 344 Camp Street 
Houston, TEXAS, Southern Pacific Building 
DENVER, 444 Seventeenth Street 
SaLT LAKE City, Kearns  uilding 
WORKS San Francisco, Sheldon Building 
Bayonne, N. J Los ANGELES, Central Building 
SparrLe, L. C. Smith Building 
HAVANA, CuBa, Calle de Aguiar 104 
SAN JUAN, Porto Rico, Royal Bank Building 


Rapid, Definite, Unrestricted Circulation 


——- steam pockets which cause the 
burning out of tubes—prevents unequal expansion. 
It’s one of the many reasons why Connelly Boilers 
are economical of operation. A fully descriptive 
catalog will be mailed promptly on request. 


Built in units from 200 to 4300 H. P. 
and for steam pressures up to 450 lbs. 


OILER. COMPANY 


Seamless Forged Steel 


Sectional Header Boilers 
Especiaily suited to high pressures and large size units. 
Adaptable to all fuels. 

Pressures up to 650 Ibs. Sizes up to 30,000 sq.ft. 
Water Walls Vertical Bent Tube Boilers 
Write us now for prices. 

THE WALSH & WEIDNER BOILER CO. 


Chattanooga, Tenn. 


New York New Orleans Kansas City Houston, Tex. Havana, Cuba 


Memphis Greenville, S. ¢. San Francisco Chicago Honolulu, H. T 
BiIGELOW-HORNSBY 
WATER-TUBE 


oooo BOILERS coos 


For over fifty vears, we have been manufacturing steam boilers. We are the 
oldest and largest manufacturers of boilers in the New England States and have 
established a reputation of unexcelled workmanship and material; always striving 
to improve our product in every possible way, and having a plant equipped through- 
out with most modern up-to-date machinery 
Also Manufacturers of 
The Bigelow Horizontal Return Tubular Boiler 

The Bigelow-Manning Boiler The Bigelow Two Pass Boiler 


THE BIGELOW COMPANY, 68 River St., New Haven, Conn. 


NEW YORK PHILADELPHIA BOSTON 
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Hover | } | | | | | | | | | - 
| | | STEAM DISCHARGED: ACCUMULATOR 
| | | 
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of 
5000 | 
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Voiume 4.050 CUFT 
iP Peessure 150-25 In 
O5000 £84 OF STEAM PTORED Hes 
| | 
NIGHT 


The Ruths Steam 


Accumulator 


Consists of a e¢ylindrical steel tank, 
fitted with hemispherical ends, and of 
a volume which is determined specifi 
cally by the boiler capacity and oper 
ating conditions for which it is to be 
installed, Internal steam charging 
nozzles and circulating pipes insure 


: the uniform and noiseless heating of 


steam. Ruths oil pressure actuated 
reguiating valves maintain a constant 


Smooth out your boiler load curve 


cumulator, 


into a flat constant load line _ 
It can be done with the aid of a RUTHS STEAM ACCUMULATOR, ‘ 
which will provide additional water storage space outside of the boiler: Advantages 


to absorb excess steam during light load periods and which will evaporate Reduces fuel consumption 


red hot water under pressure into steam at a rate w hich will 
immediately meet a sudden increased demand for steam, which is above Maintains constant steam pressure. 


the momentary steaming rate of the boilers. Maintains unifoem quality of product. 


Increases steam generating capacity. 
Increases production, 
Simplifies boiler control, 


Can be utilized as positive and efti- 
cient) de-superheater, 


Uniform steam output per boiler under a variable load may therefore be 
maintained, 


Ruths Automatic Regulating Valves 
will maintain the steam pressure to auxiliaries heating and process lines 
Write us for full technical information. 


Ruths Accumulator Co., Inc. 
292 Madison Ave., New York 


STEAM 


& 
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Boiler Readings 


stand out clearly 
with 


LIBBEY 


Red Line 
Gauge Glass 


It’s an easy job to read 
Libbey Red Line Gauge 


Glasses accurately, even in ff, 
dimly lighted boiler rooms. / iy 
The red line is magnified / ii 
against the white enameled / Z/ 
background stands out if 
sharply. 
Libbey Red Line 
and High Pressure 
Gauge Glasses are / 
guaranteed to be BS 


uniform in size, to 
maintain a_ crystal 
clearness and to op- 
erate under pres- 
sures up to 400 Ibs. 


Write for Gauge 
Glass Bulletins 
and prices. 


“SAFETY 
ALWAYS” 


The Libbey Glass Mfg. Co. 


Manufacturers of Railroad and Industrial Glassware 


Toledo, Ohio 


UNION 


Water Tube Boilers 
IGH overload capacity coupled with quick steam- 
ing factors enable Union Water Tube Boilers to 
cope with peak demands, 
The simplicity of their construction assures easy cleaning. 


Tube scaling is minimized, due to the self-contained feed 
water purifier. 


UNION TRON WORKS 
1500 Cascade St., Erie, Pa. 
Established 1890 


Vol.65, No.26 


For medium and high pressures 


SPECIALLY suitable for large power plants. Steel 

construction throughout, Straight tubes. All hand- 

holes elliptical, their covers internal and removable 

through their own openings. Unrestricted circulation, 

permitting forcing of fires with safety and economy. 
Send for bulletins on performance 


EDGE MOOR IRON COMPANY Edge Moor, Delaware 


EDGE 


DOILERS 


MrOR INCREASED FUEL ECONOM™M yw 


sill 


The Casey-Hedges 
MULTIPASS 
Water Tube 
BOILER 


The best boiler for high 
efficiencies, high ratings 
and bad water. 


Write for Catalog MP-4 
The Casey-Hedges 
Company 


Chattanooga, Tenn. 


Representatives in all 
principal cities 


| 

COMBUSTION 
ENGINEERING 


& 


BOILERS 


| First National Bank Building, Pittsburgh 


Ladd Water Tube Boiler Co. 
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200 Madison Ave., 35th to 36th St., NewYork- 


A Subsidiary of International Combustion Engineering Corp.= 
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Specialists in water softening, 
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REG. US.. PAT. OFF 


You don’t guess 
when you use K.W:S. 


NTERNAL treatment of boiler feed water has always been 
guesswork—-educated guessing in some cases but usually just 
blind hit or miss guessing. A water analysis might be made when 
a boiler compound or uncompounded chemical was prescribed. 
But after a short period of relief, the water would change, the 
treatment would be “‘off,’’ and the engineer would find conditions 
getting worse and go back to the old process of guessing. 


K.W.S. sodium aluminate has stopped the necessity for guessing 
about the condition of your boiler feed water. A simple scientific 
method developed by this company and furnished to every user 
of K.W.S. raises internal treatment to the same level of scientific 
accuracy as is found in the external treatment plant. This 
company not only shows an operating engineer how to determine 
water conditions—it checks up regularly by mail and by service 
men’s calls to see that K.W.S. is being used to produce the 
results of which it is capable. 


This is revolutionary practice in water softening, but it is practice 
that means tremendous savings to power plants. Many of the 


country’s largest industries have proven the truth of this 
statement. 


A copy of our catalog on water testing equipment will be of 
interest and value to every man concerned with boiler operation. 
A copy will be sent gladly on request. To enable us to supply 
information of the most direct value to you, please give your 
company name and state whether interested in external or 
internal treatment. 


NQ CHICAS SHEMICAL 
THEATING ANY ff 
YING 
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You Got Us Started Right 


“‘We appreciate the attention given by your 
company in order to get us started right. We 
will continue to use your product.” 


Your Instructions Have Pro- 
duced Results 


“We have continued using K.W.S. accord- 
ing to your instructions and the results so 
far are satisfactory. In the last boilers 
inspected, we have noticed no new scale 
forming.” 


Your Representative Is 
Exceptional 


“Your representative who has been visiting 
our plant periodically since your product 
was installed is an exception to the average 
salesman who visits us. You should be com- 
plimented on hav ing a man of his ability and 
personality.” 


Our Success Has Been Through 
Efforts of Your Man 


“We have been getting good results with 
K.W.S. and can heartily recommend it to 
anyone else. Quite a bit of our success with 
K.W.S. has been through the efforts of your 
representative. 


Cut Down Treatment As Per 
Your Man’s Instructions 


* After using your K.W.S. in our boilers as 
instructed by your chemist for the last 
ninety days, I am glad to say we have had 
good results as the boilers are clearing up in 
fine shape and we have cut down our treat- 
ment as per your man’s instructions.” 


Cut 19 grains to } grain 


“We are rex gy satisfactory results from 
the use of K.W.S. The raw water here runs 
19 grains nei We were formerly treating 
it downto 5 grains. We are it 
about |) grain hard with K.4 


Able To Check What We Are 
Doing 


“We are much pleased with the results from 
..W.S. in our boiler. We have reduced the 
hardness toa minimum and with your small 
testing equipment we are able to get a check 
on what we are doing.” 


K.W.S. Did Just What You Said 
It Would 


** Your sodium aluminate did just what your 
representative said it would. Our boiler 
water tested zero when he last called and the 
old scale can be washed from the tubcs, 
whereas we formerly scraped it.” 


Plant of the Vacuum Oil Co., 
manufacturers of “Gargoyle” 
lubricants, Paulsboro, New 
Jersey. One sf 2.000 plants 
using K.W.S. sodium alum- 


filtration, process work, waste 
water disposal, and all prob- 
lems involving water supply 
and treatment 


Representatives in Principal 
Cities 


6222 W. 66th Place 


NY 


P6-28Gray 
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Jul 
The Babcock & Wilcox Tube Co : = 


Manufacturers of 


For Boilers 
Charcoal Lap Welded 


Iron Steel 


For Stationary, Locomotive and 
Large stocks of stand: i Carri 

Marine Boilers Large stocks of standard boiler tubes carried 

in our warehouses assure prompt deliveries 


throughout the United States. Every atten- 
or over twenty years, e Company’s 


mills have been making high grade tubes for tion given special orders. = 

Babcock & Wilcox boilers. The same 

careful selection of raw materials, close Write for further details. = 

3 supervision of manufacture and rigid final : 

inspection are followed whether the tubes = 

: are made for Babcock & Wilcox boilers or THE TYLER TUBE & PIPE CO. = 

for any other purpose. WASHINGTON, PA. : 

Works and General Offices, BEAVER FALLS, PA. Fuller Company, leveland, Laukens 3 

New York, 85 Liberty St. Chicago, Marquette Bldg. Houston, Texas; Harrisburg Supply Company, Tulsa, Oklahoma. = 

Pittsburgh, Farmers Deposit Bldg. Philadelphia, Packard Bldg. 2 Rector Street, New York City; = 
Boston, 80 Federal Street Cleveland, Guardian Bldg. 


New England Representatives: Georgs W. Denyven, 141 Milk Street, Boston 


Save Time and Expense in Boiler Cleaning 


By cleaning as often as possible— instead of only when you must 


Roto Tube Cleaners 


Roto 4” Heavy Duty Air-Driven Tube Cleaner 


THE ROTO COMPANY, Sussex Ave. and Newark St., NEWARK,N. J. 


CLEANERS 


for al] sizes and 
types of tubes” 


-CO., JEANNETTE, PA. 


All Steel Sectional Water Tube Boilers 


A design and construction that has proved its high effleciency under all steaming 
conditions. Also builders of horizontal and vertical Unaflow Engines and all 
types of Centrifugal Pumos. Write for Catalog. 


Kingsford Foundry & Machine Works, Oswego, N. Y. 


7 


BOILER 


MAGI PRESERVATIVE 


“The Pioneer Boiler Treatment” 
Positively removes and prevents scale, 
stops leaks, pitting and corrosion 
GARRATT-CALLAHAN CO. 

San Francisco Chicago New York 


Lagonda Tube Cleaners 


Tube Cutters, Reseating Machines 
The LAGONDA MANUFACTURING CO., SPRINGFIELD. O. 
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THE FIRST AND MOST IMPORTANT STEP 
IN THE MAKING OF 
READING CHARCOAL IRON BOILER TUBES 


UALITY in Charcoal Iron Boiler Tubes begins with the efficient operation cf the 
forge or knobbling furnace. Here the base metal is subjected to the action of burning 


charcoal and cold-air blast, which slowly melts it, eliminating impurities and leaving a 
lump of commercially pure charcoal iron. 


Every pound of base metal which enters the knobbling furnaces in Reading's million- 
dollar Tube Mill must meet the most rigid requirements. And the men who operate the 
furnaces are selected for their long experience and unerring accuracy in this exacting work. 


Reading Charcoal Iron Boiler Tubes represent the best that the finest men, machinery 
and materials can produce. 


READING IRON COMPANY 
READING, PA. 
Also Makers of Genuine Wrought Iron Pipe 


Baltimore Chicago Detroit New York Cleveland Tulsa 
Boston Minneapolis Houston Philadelpnia St. Louis Seattle 
Buffalo Cincinnati Los Angeles Pittsburgh Shreveport 
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SONDERGLASS 


“The Unbreakable Gauge Glass” 


Why take a chance where 
safety is at stake? Unaffected 
by extreme pressure or rapid 
temperature 
changes, 


SONDER- Reflecting 

Type 
GLASS in- 
sures safety Glass 
to operators | Where visibil- 


{|| ity is poor and 
| accurate read- 
ing essential, 
use the reflect- 
ing type SON- 
DERGLASS. 
It’s easy to 
read! 


and, in ad- 
dition, econ- 
omy of op- 
eration. 


A. W. CHESTERTON COMPANY 


64 India Street, Boston, Mass. 


Quick opening—self-closing, 
insurance against scalds! 


r4 ¢ 9 9 Suitable 
P B H for 1000 Ibs. 
Pat 
Pressure 
For 


High Pressure 
Gauge Cock 


“PBH” High Pressure Gauge Cocks are quick opening, self- 
closing and resemble the “PBH” regular pressure cock 
(thousands of which are now in use) in design and work- 
manship. They are much heavier in construction and have 
the added feature of renewable monel metal valve seat 
and stem. 


“PBH" high pressure cocks will not leak and they outlive the 
boiler in many cases. Renewing valve seat or stem is an easy op- 


Monel Metal 
Seat and Stem 


eration and does not require removing cock shank. Renewals 
require little time and expense. 

They are made in both right and left band patterns in 1% in. and 
*, in. sizes, polished brass, with japanned iron weight. * Suitable 


chains furnished on request. 
Write now for details and prices. 
We will furnish one or a set of three cocks for a reasonable trial. 


The Paul B. Huyette Co., Inc. 


5 South 18th St., Phila., Pa. 
New York Office: 149 Broadway 


A Diamond 


AUTOMATIC’ VALVED 


SOOT; BLOWERS 7 
Save 1 carl carload of coal outot 16 


Diamond Power Special ty Corporation’ 
Detroit. 


—an accepted 


protective coating 
for hot water and 
steam surfaces of boiler plant equipment 


Write for Bulletin 


THE DAMPNEY COMPANY 
OF AMERICA 
Hyde Park, Boston, Mass. 


Webster Penna. 


Soot Cleaners For All Types of Water Tube and Return Tubular Boilers, 
Super-Heaters and Economizers. 


June 
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Speer E-24 brushes are 
giving the Interborough 
Rapid Transit Company 
entire and absolute satis- 
faction on Westinghouse 
4000 K.W. rotaries in 
three sub-stations. Ap- 
proval follows a year of 
service and is based on 
uniform wear, good 
commutation, quiet op- 
eration and low cost per 
rotary hour. 


You, too, can have these 
proven Speer advan- 
tages. Speer Data 
Forms make it easy to 
analyze the _ factors 
which determine the 
brushes best for your 
use. Write for a set and 
see. 


SPEER CARBON 


COMPANY 
Saint Marys, Pa. 
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Any Coal Will 
Burn More Freely— 
when it is burned on Cyclone Grate Bars. ‘They 
are especially designed for burning the lower priced 
coals smokelessly and to get more heat out of good 
or bad fuel. Proper spacing of the bars prevents 
lesing good fuel into the pit during the shaking 
movement Bulletin cladly sent on request 4 
CYCLONE GRATE BAR CO. WHY ARE MORSE SHAKING AND : 
13 Grimes St., Buffalo, N. Y. DUMPING GRATES BETTER ? = 
THEY NEVER WARP—the clips are curved to allow for = 
expansion and contraction. Grooved on top to allow ashes to = 
= act as an insulator and non-conductor for metal. 68% of = 
= available air is evenly distributed throughout the fuel. = 
H Catalog on Request. (See “AD” in April 12th issue) = 
= ‘y SS = 
MORSE GRATE BAR CO. 


For Hot Water— 
’ . N Whether your need is for feed water, a heating system or a manu- 
ECONOMIZE 


facturing process or a domestic purpose—the cost will be less if 
you heat the water in 


ALBERGER-BUFFALO Heaters 


FUEL, 


They will save from 10 to 15 per cent on your «coal Scientifically | desizned 
bill by recovering a large part of the heat now being with Meileatte an 
wasted up your stack. 
Millions of boiler horsepower to prove this saving. head that eliminates ex- 
Get all the Facts 
[BEACON NSY5 HOWARD IRON WORKS Buffalo, N. Y. 


AIR O PREHEATER 


Recovers 70% stack heat, raises CO,, im- 


proves combustion—Bulletin on request. GRATES AND STOKERS 


Shaking and Dui tug Types Hand-Operated 
THE AIR PREHEATER CORPORATION Send for bulletins 
25 Broadway, N.Y. Works, Wellsville, N. ¥ Neeme 


s Foundry, Inc., Troy, N. Y. 


FO TER 
UNIT COAL WATER-COOLED 


Kansas City Dallas Denver San Francisco Los Angeles London, England \ 


SUPERHEATERS 


Corrplete installations 
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No 1 Size of 140 Type R Forced 
Draft Blower direct 
driven by 8} x 7 Clarage Steam 
Engine, furnishing draft for Com- 
bustion Engineering Corp. stokers at 
Nash Motors, Kenosha, Wis. More 
than 1200 Type R Units are now in 
service. 


No. 2 Two size 2} Type FD 


High Speed, direct tur- 
bine and motor driven Blowers, 
servicing Detroit Underfeed Stokers 
at Fred B. Stearns Co., Detroit, 
Mich. This equipment is new and 
incorporates many outstanding ad- 
vantages. 


No Size 210 Type I Induced 
e Draft Fan direct driven 
by 9 x 9 Clarage Engine, supply- 
ing draft to boilers at Kalamazoo 
Vegetable Parchment Co., Kala- 
mazoo, Mich. Note generous size 
of bearings and heavy, sturdy con- 
struction. 


Regardless of 
Your Requirements 
We Are Prepared 


ARAGE knows mechanical draft 

in all its ramifications. When you 

come to this Company with your 
draft problem, you have placed it in 
capable hands. 


Our facilities are adequate; Clarage 
equipment is built in types and sizes to 
meet every possible need; Clarage en- 
gineers are thoroughly conversant with 
every possible application, as the result 
of wide practical experience and an ex- 
tensive knowledge of actual field condi- 
tions. Regardless of your requirements 
we are prepared to serve you—and serve 
you well. 


We suggest that you allow a Clarage 
engineer the opportunity to submit a de- 
tailed recommendation and cost esti- 
mate covering your plant. There will be 
no obligation. 


CLARAGE 


CLARAGE FAN COMPANY, Kalamazoo, Michigan 


Sales Engineering Offices in Principal Cities as follows: 


New York Atlanta Omaha Denver 
Boston Cincinnati Charlotte, N. C. Los Angeles 
Philadelphia Buffalo Birmingham, Ala. Minneapolis 
Pittsburgh Chicago Houston Cleveland 
Huntington, W. Va. Minneapolis Detroit — New Orleans 
Springfield, Mass. South Bend Indianapolis St. Louis 


Mechanical Draft Equipment of All Types 
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Let Your Fuel Travel on a One-Way Road 


Fuel that goes into the mouth of a furnace 
should never be returned through the fire 
door after it has performed the function of 
producing heat. Furnaces, just like any other 
systems in which the principle of circulation 
is used, cannot function at their greatest 


efficiency with material moving in more than 
one direction. Kelly Rocking and Dumping 
Grates for small and medium sized plants 
eliminate the necessity of forward cleaning 
by its powerful rocking grate and the 18- 
inch-wide rear dump. 


Write for our new catalog “C” 


y The Kelly Fo 


New York: 53 Park Place 


Chicago: 111 W. Washington St. 


= 


BALL BEARING 


PORTABLE ELECTRIC 


BLOW 


Removes dust and dirt from electric windings with blast of dry air 
pressure for this service prevents shorts and burnouts 


lire risk and maintenance cost. Hundreds of uses in 


plant or factory Norma Ball Bearings: no oiling. Write 
for deseriptive folder and trial offer. 


CLEMENTS MEG. CO. 


629 Fulton Street, Chicago, Illinois 


Increased Boiler Rating 
With Low Priced Fuel 


A resu/t of Coppus 
forced Dratt Blowers 


DO NOT CHANGE YOUR CHIMNEY OR 
PUT IN ANOTHER BOILER BEFORE 
READING BOOKLET NO.145. 


OPPU ENGINEERING rorceo 
CORPORATION 
350 PARK AVE. WORCESTER, MASS. 


STEAM TURBINES + MINE VENT/LATING BLOWERS 


Hoppes Class “HD Tyve 
“A” He 


A large heater ina 


small space 
Catalog No. 85 
tells about the full line 


The Hoppes Manufacturing Co. 
ae 19 Larch St., Springfield, O. 


99 


for mechanical, draft 
heating and ventilating 


¢ a & 


Jul 


Protect Your Crushers 


KEEP OUT TRAMP IRON WITH _ 
_ THE ACME MAGNETIC PULLEY — 


standardized separation 
“THE ACME PULLEY Co. 
South Clinton Street Chicago, Hlineis 


Hot Water and Feed Water Heaters 
Thousands in use. Backed bv 45 
years’ experience. Guaranteed. 
Write for catalog, 


The Patterson-Kelley Co. 
100 Park Avenue, New York 
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roit Stoker Com 


A COMPLETE STOKER 


The ARMSTRONG STAIR STEP STOKER embodies in 


itself everything necessary for the complete and perfect 
combustion of coal. 


It provides a positive method of 
opening every air space without 
the loss of any good coal into 
the ash pit. 


It insures feeding of coal at a 
rate to meet varying steam re- 
quirements. 


Coal is carried gradually 
down over the stoker through 
progressive stages of combus- 
tion,assuring a hot,clean fire. 
Uigh overratings — un- 
usual economy — re- 
markable ethciency is 
insured where this 
stoker is used. 


7 


HAGAN CORPORATION 


Armstrong 
Combustion and Chemical Engineers a. Manufacturing 
Specialists in Combustion Control Grates 
nd Boiler Water Conditioni Liberty 
a er ater onditioning Mechanical 
Bowman Bldg., 3rd & Ross Sts., P1TTSBURGH, PA. Stokers > Ohio 
Gasoline 
Locomotives 
Grey Iron 


SMOOT CONTROL 


complete system—for machine regulation of any number of 
Galen from one central point. Many prominent installations. 


(Agents Wanted) 


ARMSTRONG 
Smoot Engineering Corporation 


136 Liberty St., New York City Grates and Stokers 
Leaders in Modern Combustion Control ‘T RY EM BEFORE \ OU BUY EM” 


by Mechanical Stoker Hand Stoker (Heavy Duty) 
dv Or Semi-Mechanical Stoker Hand Stoker 
C A Stoker for Every Boiler 
The FORCED DRAFT travelling grate stoker with 
7 improved features you should know about. Send 
for Bulletin 11 to Rosedale Foundry & Machine FLYNN & EMRICH COMPANY 


Co., Columbus and Preble Ave.’s Pittsburgh, Pa. STOKERS 305 North Holliday Street 
Baltimore, Maryland 


The results obtained burning low grade screenings on 


LACLEDE STOKER 
COMMAND YOUR ATTENTION 


Write for Particulars 
LACLEDE STOKER CO., 4438 Hunt Ave., St. Louis, Mo. 


Automatic COAL Burner 


VARIABLE SPEED SMOKELESS 


COMBINED OKA OKA CUTS 
WITH 


CoKal Stoker Corporation, Wrigley Bldg., —_ 


The HART STOKER 


if » has these Five Special Features: 

=. } * that positively distributes 


crust of the fuel bed. 
Hart Renewable Tuyeres 
* prevent stratifying or jet- 
ting air currents. 


The 


Air system arranged in 
zones permits a definite 
relation of air to fuel supply. 
5 Flexibility of operation 
* that is automatically con- 


UBURN 


STOKER 


Hand Fired Semi Automatic Full Automatic trolled. 


R RP RATI ; Write for Butte tin 
ye ty The Hart Stoker, Ltd., Weightman Bldg., Phila., Pa. 
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GREEN 


Furnished in 


175 and 500 lb. 
Metal Barrels. 


*SAIRSET is another A. P. Green Product—an air-setting ‘‘all-tem- 
perature’’cement for {1} laying fire brick; {2} washing or surfacing 
fire brick work; (3} mixing with grog to make quick repairs. 


Buying—P O W E R—Section 


“TEMPERATURE 

BRICK|CEMENT 


BRICK: 


In Using Plastic 


It is very important that quality 
be of the very best=and uniform 


Quix-Pacn is fire brick in plastic form—used 
extensively for complete furnace linings and 
quick, permanent repairs.The responsibilities of 
plastic are as great as those of fire brick. So we 
make QUIK-PACH from the same high grade 
Missouri flint fire clays {new materials, thor- 
oughly calcined} as are used in “Empire” and 
other high grade A. P. Green fire brick. 


Prompt Delivery for Distributors Stocks throughout the Country 


AP GREEN FIREBRICK CO. 


MEXICO, MISSOURI, U.S. A. 


Vol.65, No.25 
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Safeguarded against high furnace upkeep 


This boiler furnace is well protected against the ravages of extreme tempera- 
ture fuel bed abrasion and infiltration of cold air through the setting. 


In the photograph only the top of the dutch oven arch can be seen. The top of 
this arch is sealed tight against air leakage by a 2 in. thickness of “White Flame” 
Cement. Likewise all the furnace structural steel work and the cast iron stoker 
front are protected against excessive heat by ““White Flame” Cement. 


ae 


MONO” Boiler Baffling secured proper gas flow through the 
boiler passes—with maintained gas tightness. 


The fire brick lining of the furnace, combustion chamber bridge 
wall and arch is laid up with “Blue Flame’ Cement and 
veneered with “Red Flame” Cement. To minimize the effects 
of flame, erosion and temperature the brickwork in the combus- 
tion chamber is coated with ‘““Wet Plastikdo,” High ‘Tempera- 
ture Cement. 


A complete job—designed by experienced 
combustion engineers. High Temperature Cements: 


“ “White Flame’ Brand for heat 
Ask us to send you booklet on ‘Flame 


Brand” High Temperature Cements and struction 


“Blue Flame” Brand for laying 
“Mono” Baffles. up brick. 


“Red Flame’ Brand for veneer- 
ing furnace linings. 


King Refractories Co., Inc. patching an 


building monolithic linings. 


Main Office and Works for rammed in linings. 
1709-1715 Niagara St., Buffalo, N. Y. i 


| 
° 
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Rising Boiler Furnace ‘Temperatures 
Demand Super-Refractory Brick 


Furnace linings fused and abraded resulting in frequent take downs 
and costly relinings bear evidence of the inability of fire brick to 
withstand the extremes of temperature met in modern super-stoker- 
fired boilers. 


In the spots where fire clay brick fail Crystolon Brick are coming 
into use the modern answer to a modern problem. They are made 
from silicon carbide carefully bonded to meet high temperatures and 
abrasive action. 


Under standard test conditions Crystolon Brick show no deformation 
under a load of 50 pounds per square inch at 1500° C. (2732° F.). 


The 9-in. series is carried in stock. 


NORTON COMPANY, WORCESTER, MASS. 


NORTON 


REFRACTORIES 


64 J 
9, 
NORION 
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Special coping brick de- 
signed for forced draft 
chain grate stokers, han- 
dling fine fuels, serves to 
prevent coal from being 
blown through Chain Open- 
ings in boiler front. Econ- 
omies in ‘this direction ap- 
proach at least 90 per cent. 
Especially designed for Coxe 
Stoker or Type E Stoker 


Write us for Catalog, 
entitled: 


“LAWTONITE 
REFRACTORY FACTS” 


| 


Tiche, 100 S. Gay Strect. Mt. V 


REG. U.S.FPAT. OF Fe 


JONATHAN BARTLEY CRUCIBLE Co; 


712 Park Street, Milwaukee, 


Here’s a little problem 
in mental arithmetic 


UPPOSE it costs you $200.00 to repair the firebrick in one 

of your furnaces. The job requires the labor of three men 
and the boiler must be out of service for two days. Do you 
welcome the inspector’s report—‘Boiler needs re-lining?” 
It’s up to you. It isn’t necessary to take boilers off the line as 
often as you do. Firebrick isn’t always what it is pictured. 
Its job is a severe one and it’s hard to tell the good from the 


bad. 


Users of Lawtonite—a better refractory, invariably get from 
three to five times the life of ordinary firebrick. It costs more, 


to start, but figure it over a year’s time and put the savings in 
the bank! 


One-third to one-fifth of the labor! Less than cheap brick ina 
vear’s total cost! Boilers down for re-lining only a fraction as 


often. 


Proof? ‘Try it yourself—a small order. ‘Then judge. 


Branch Offices: D. M,. Hamilton, 3201 Lawrence Avenue, Detroit, Michi- 
san: George P. Delaney, 3542 Park Place, Washington, D. C.: James W. 
ernon, Ohio: F. E. Norris. 140 Liberty 
Street, New York. N. Y¥.: Bremerman Supply Company. 1516 Pine Street, 

Louis, Mo.; W. H. Pipkorn Company, 


a 
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CUSTODIS CHIMNEYS 


Alphons Custodis Chimney Construction Co. 
95 Nassau Street, New York 
Marquette Bldg., Chicago 
Perforated Radial Brick Chimneys 


BUILDERS OF THE TALLEST 
AND LARGEST CHIMNEYS IN THE WORLD 


Anaconda Copper Mining Co., Anaconda, Mont., 
Height 585 ft. above gerade. Top diam. 60 ft. 
Chimneys of all sizes, for all purposes, for boilers, 
furnaces, chemical plants, destructors. ete. Experts 
in repairing chimneys Lightning rods installed and 


repaired, Specifications, plans, designs and data fur- 
nished free upon request. 


Send for free booklet P4 “How to Determine The 


Proper Size of Chimney.’ and “A Treatise on Caleula- 
tion of Stresses in Brick Chimneys.” 

ATLANTA DALLAS RICHMOND 
BALTIMORE MILWAUKEE ST. LOUIS 


BOSTON MINNEAPOLIS 
PHILADELPHIA 
PITTSBURGH 
PORTLAND, ORE, 


SEATTLE 
TORONTO 
MONTREAL 
VANCOUVER 


DHTROLT 


Reinforced 
Tile Concrete 
Construction 


The Best for 


Write for Catalog 
WIEDERHOLDT ConsTR. Co. 
St. Louis 


American Chimney Corp. 


Main Office, 147 Fourth Ave., New York 
PRANCHES: 
Philadelphia Boston Cleveland Detroit 


Brick Chimneys--Boiler Settings 


give lasting service under severe operating 
conditions. Designed and built by men with 
long experience. 


Ballard, pra gue 6 (Company Inc. 


oiler etting Aimneys 
25 East 26th Street, New York 


DURA-STIX 


has achieved a dignified reputation for faithful 
service to industry. 


Bonds and Fexrtends the life of fire brick in the best kngwn 
plants of America. Booklet PH telis how, 


KEYSTONE REFRACTORIES CO., 120 Liberty St., New York 


Im; 


The 
RUST ENGINEERING CO. 
PRITSBURGH, PA. 


CHIMNEYS—Brick and Concrete 


Boiler Settings—Power Plants 
New York 


Birmingham Washington 


TFIRE BRICK CEMENT’ 
®@ 


Reg. U. S. Pat. Off. 
The Original High Temperature Fire Brick Cement 
Write for service data and information 
BOTFIELD REFRACTORIES COMPANY 

785 South Swanson St., Philadelphia, Pa. 


7 
Plibrico—the superior. plastic 
gives 2 to 4 times the life of ordinary firebrick. The old FREE 

reliable. Made entirely of Eastern clays, by world’s 

largest makers. A /lexo-anch r in each drum. Over The new 36- 
19,000 users. Stocks, engineers, and boiler setting goes > “2> 
crews in 90 cities. Write Plibrico Jointless Firebrick S 


nace Costs,” 
Company, 1844 Kingsbury St., Chicago. Write for it! 


STEEL MIXTURE 
Boiler Door Arches, 


Furnace Linings and Arches Door, Arches, 


Arches (for h. r. t. boilers), Flat Suspended Furnace 
Arches, Veneer and Air Cooled Walls, Standard Fire Brick, 
High Temperature Cement. Write for Booklets. 

McLEOD & HENRY CO., 31 Monroe St., Troy, N. Y¥. 
Branch Offices: New York, Boston, Cleveland. Detroit. 


BOILER SETTINGS 
ANYWHERE 


Geo.P.Reintyes 


2517-19 Jefferson St. Kansas City, Mo. 


How To Baffle Boilers 


Ask for Bulletin ‘‘P’’ which tells and shows 

how to bafile water tube boilers. Make your 

boilers extract maximum heat Do not per 

mit gas leaks Specity the only positive 

| ? expansion joint BECO Baffle explained 


fully. Send details for quotations. 


Boiler Engineering Co. 
931 Federal Trust Bldg., Newark, N. J. 


(Turner BaffleWalls) 


Sales Offices in the 
Preduced exclusively by The Engineer Company 


Larger Cities 


The Engineer Co. 
17 Battery Place 


New York City 


(®alanced Draft) 


Produces exclusively by The Engincer Company 


There are now more than 11,000 installations 
of DETRICK ARCHES and DETRICK SECTIONAL 
SUPPORTED WALLS in satisfactory service. 

The experience gained in solving this large 
number of furnace problems is offered to you for 
the solution of your own. 


M. H. Detrick Company 


140 S. Dearborn St., Chicago, Ill. 


WALSH FIRE BRICK| 


FROM COAST TO COAST , 


Queens Run ferracronies Co. 
flocs Haver, Pa. 
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ENGINEERS 


who know good fire brick 
construction insist on 


HYTEMPITE 


(Reg. U. S. Pat. Off.) 


For Furnace Construction 
and Maintenance 


Because Hytempite gives 
more than a surface bond. 
It bonds through the entire 


wall. The thin strong joint 
resis’s erosion. Fire Brick 
bonded with Hytempite 


give long service. 


Quantity guaranteed is 400 
lbs. to lay 1,000 firebrick. 


HYTEMPITE is universally 
used for laying up firebrick 
in all types of furnaces, 
boiler settings, arches, etc. 
when mixed with 
crushed old _ firebrick or 
Ganisand), for monolithic 
construction, baffles, 
patches, repairs, special 
shapes and tile, etc. A 
copy of “Hytempi‘e in the 
Power Plant”? should be in 
the hands of every Power 
Plant Superintendent and 
Engineer. Ask for yours. 


Quigley Furnace Specialties Co., Inc. 
26 Cortlandt Street New York City 


Stock and service men in every Industrial Center 


Let Page baffles 
solve this puzzle! 


Good baffling means good combustions. It also means 
Page baffling. Many half skeptical prospects have been 
converted to enthusiastic repeat order customers by the 


proof of this fact. 
AGE 


Yet Page service ‘ i ! 
SATFLE WAITS ge service means something more! 


Not only are the immediate problems of 
complete combustion solved—a_ work- 
manship and quality is built into each job 
that makes it lasting. 


“Quality Service at the Right Price.” 


The Fred’k Page Contracting Co. 
45 E. 17th St., New York City 


The Standard for 82 Years 


LACLEDE FIRE BRICK 


LACLEDE-CHRISTY, ST.LOUIS.U.S.A. 


Originators of Suprafrax, the Super-Refractory 


KR235 


FI 117 South 16th St., Philadelphia, Pa. AN Y 


Fire Clay, Silica, Chrome, Magnesite and Diaspore (High 


Alumina) Refractories. Grefco Chrome High Temperature Cement. 
Branch Offices: Buffalo Chicago Cleveland Detroit 
Indianapolis New York Pasadena Pittsburgh 


FIRE BRICK 
The intense blasting heat of 
modern furnaces, demands 
something more than ordi- 
nary refractory protection. 
United States Refractories 
stand the abuse and give 
longer life. It pays to line 
your furnaces with them. 
Test them and see. 


Consult us on your 
requirements. 


UNITED STATES 
REFRACTORIES CORP. 


Mt. Union, Penna. 
Pittsburgh Off. Oliver Bldg. 


eh 


wit 


BIGELOW ARCH COMPANY 


THE BIGELOW SUSPENDED ARCH 
6057 WOODWARD AVENUE 
DETROIT, MICH. 


Send for Catalog. 


MORSE 


Combustion Service Corporation 


Sole Distributors 
25 Beaver Street, New York City 


‘CHAMPION STEAM COAi |, 


PA 


~ 


COAL— GAS— OIL BURNERS 


112 EAST 42nd ST. 
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One Sauerman Scraper Solves Three 


Problems 


—cleans out intake 
channel 
—fills in low land 
—handles reserve supply 
of coal 


When the engineer and the manager 
of the Lafayette (Ind.) plant of the 
Northern Indiana Gas & Electric 
Company requisitioned the com- 
pany’s main office for the purchase 
of a } cu. yd. Sauerman Power Drag 
Scraper for storing coal, they ‘‘killed 
three birds with one stone.” 


In the first place, they used the 
Sauerman Scraper to cut back the bank of 
the Wabash River in front of the intake house, 
so that sand and dirt no longer washes in to 
clog the intake channel. 


Secondly, and at the same time that it cut 
back the river bank, the scraper filled in a 
swampy area beside the plant. By operating 
the scraper on a 700-ft. span, the material dug 
from the river bank was spread over the low 
ground; so two problems were solved simul- 
taneously. 


Most important, the scraper was then moved 
over next to the power house, and permanently 
reinstalled for storing coal. Here the scraper 
worked over an area 200 ft. square, where it 
could pile about 20,000 tons, if necessary, and 


The Sauerman Power Scraper Reclaiming Coal 


reclaim any part of this tonnage to the plant 
as required. 


The scraper was operated intermittently 
when there was a surplus of incoming coal. 
Even on this part-time work, the economy of 
this one-man storing and reclaiming system 
surprised the management. 


In addition, the installation cost of the Sauerman 
Power Scraper equipment was considerably less than 
the system of conveyors that had been originally 
proposed for the coal storage work—and the con- 
veyors couldn’t have handled the cut-and-fill job. 


Sauerman Power Scrapers are adaptable to all kinds 
of excavating and material-handling tasks, both large 
and small. They range in size from { to 10 cu. yd. 
capacity, with various lengths of cavle spans. For 
complete specifications and illustrations of typicai 


installations, write for Catalog No. 8. 


SAUERMAN BROS., Inc., 462 Clinton St., CHICAGO 


SAU ERWIAN 


. 
Pape J 
sats. 
Agi * 
a 
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. Has a large opening. 


. It is easy to operate because it 
. Permits clear view into hopper. 
. The gate is self contained. 

. Permits 
6. 
. Ample 
. Non-binding. 

. Non-leaking. 

. Made of best quality cast-iron 
. Will not drip hot water on the 


. Easy accessibility. 


. Perfect quenching water collec- 


BEA 


CHICAGO 
DETROIT 


Features! 


is counterweighted. 


maximum ash storage 
with minimum depth of base- 
ment. 

Large enough to pass the larg- 
est clinker. 

leverage to open and 
shut rapidly and positively. 


and will not warp or rust. 


workmen. 


tron. 


for discharging to small ash cars 


{ | 


Only a Car can carry a two foot Clinker! 


Beaumont Pivoted Ash Gates have ample opening to pass such a lump. 
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Beaumont 


PIVOTED ASH GATES 


and larries 


{ 


‘That ash handling system for your plant—will it handle clinkers ? 


Not only three and four inch ones—but two-footers! 


Remember they come that big and bigger. 


ot them like water. 


There is one sure way of handling clinkers. 


You can't hope to get. rid 


That's with Beaumont 


Pivoted Ash Gates discharging to ash cars or larries. “Vhe largest clinkers 
will pass out of these gates and there is nothing to be clogged in the 


ash car. 


Put your ash handling problems up to Beaumont. 


the Beaumont organization has 
made possible the easiest and safest 
operating conditions for the work- 
men. ‘The performance of the 
equipment has made economies 
that are even more pleasing to the 
management. 


Send for one of our engineers to 
assist in solving your conditions. 


ONT 


322 Arch Street, Philadelphia 


BRANCH OFFICES: 


MONTREAL 


Keith Bldg. 
Plymouth Blds. 
DENVER ....U. S. National Bank Bldg. 


Drummond Bids. 


‘The experience of 


Beaumont Mfo. Co. 


322 Arch St.. Phila. 


Gentlemen- 
Please send us full information regarding 
Beaumont Copper Steel Ash Hoppers and 
Underdry Pivoted Ash Gates 

Company 
Individual _ 
Address 
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at 
“Slee Your Stoker Coal 
the “Rolling Ring” Way 
The proper sizing of stoker coal, for maximum boiler 
efficiency, is accomplished by the rolling ring principle 
used in all American Ring Coal Crushers. ‘The com- 
bination of the rolling rings, shredder rings or scraper 
rings and grate bars makes it possible to produce the 
required size of product. 
American Ring Crushers will pass tramp iron with 
ease, due to the flexibility of the Rolling Ring System. 
seraper and shredder rings The flexibility of the rotor also accounts for the low 
power consumption per ton of crushed material. 
ORIGINATORS OF THE ROLLING RING CRUSHER PRINCIPLE 
18 th & AUSTIN _STREETS' ST-LOUIS-MISSOURI | 
= Cleaner! Miners and Shippers of 
VICTOR 
CLAMSHELL ‘BUCKETS SPRINGFIELD 
Mines developed and PORTAGE f 
*“PNEUMO-GRAVITY” 
Semi-Bituminous Coals 
*The “PNEUMO-GRAVITY” Process installed at several 
of our mines is a DRY method for the MECHANICAL y 
removal of REFUSE and other IMPURITIES from the 
COAL, thus assuring to the consumer, CLEAN’ UNT- 
FORMLY PREPARED COAL, 
nase BLAW-KNOK COMPANY PEALE, PEACOCK & KERR 
PRINCIPAL CITIES Graybar Bldg., New York No.American Bldg., Philadelphia 
BROWNHOIST 2 Hydrojet Ash Sluicing Systems 
3 Locomotive Cranes Clamshell Buckets = Water Collecting Ash Gates 
: Chain Conveyors Coal Crushers Cast Iron Ash Hoppers, Tanks & Coal Bunkers 
r oal Bins : 
261 South 15th Street, Philadelphia 
STEAM = 
UNITED CONVEYORS :: RoTURBo CENTRIFUGAL 
The Conveyor with Exterior Wear Sections a = 
For Handling Ashes, Coke Breeze, Etc. 4 = 
STORAGE BINS FOR ASH AND COAL =: = 
United Corp. 
] Old Colony Bldg., Chi o, Ill =] 
Bulletia Room 403, 1269 Broadway = 
105 _ (Manistee Iron Works Co., Manistee, MichigaB 
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WORTHINGTON 
PRODUCTS 


Buying—P O W E R—Section 


HIN 


GTON 


= 


able water for process work. 


Oil and Gas Engines 


Boiler-feed, Water, Oil 


Pumps | 


Compressors 


Condensers 


and 


Auxiliaries 


Meters 


cating deep-well pumps. 


AXIFLO and CONIFLO Deep-well Pumps 


A means of cooler, better and cheaper water supply 


ATER from deep-wells is cool and clean—better suited for many purposes 
than city or river water. So low is the cost of pumping with Worthington 
AXIFLO and CONIFLO Deep-well Pumps that frequently it is cheaper to pump one’s 
own water than to purchase it. Repeat orders with praise for the pumps already 
in service, testify to their reliability, economy and long life. One industrial plant 


alone has sent in six repeat orders, 


A few users and uses to which these pumps have been put are listed below: 


Textile Dyeing Company of America, Hawthorne, N. J. 
13 AXIFLO Pumps. City and nearby river water not 
suited for process work. 

Farley and Loetscher Company, Dubuque, Iowa 
CONIFLO Pump used to supply cool circulating 
water for surface condensers. 

Ware County Power and Light Company, Waycross, Ga. 
CONIFLO Pump used to supply cool circulating- 
water for surface condenser. 

Fisk Rubber Company, Chicopee Fa!ls, Mass. 

Three CONIFLO Pumps. Used to cool tire moulds. 
Water temperature about 50deg. F.eveninmid-summer. 

Consolidated Rock Products Company, Brooksville, Fla. 
CONIFLO Pump supplies 3,000 gallons of water per 
minute to stone washers. 


WORTHINGTON PUMP AND MACHINERY CORPORATION, 


LaFayette Box Board and Paper Company, LaFayette, Ind. 
Three AXIFLO Pumps used for general water supply. 

Dixie Spinning Mills, Chattanooga, Tenn. 
AXIFLO Pump supplies mill and community of 
1.200 people. 

Waterworks at Ocean City, N. J., Endicott, N. Y., Oil 
City, Pa., ete. 

Ice, Refrigeration and Cold Storage Plants 
Lower temperature of water as compared with city or 
river water a great advantage—reduces power costs. 

Capitol Theater, St. Paul. and State Theatre, Minneapolis. 
AXIFLO Pumpsfor air washing, cooling and ventilating. 


Further information is given in Bulletin 31-D-315 
which will be gladly sent on request 


One of the 13 AxiFLo Pumps at the 
Textile Dyeing Company of America, 


Hawthorne, N. J., used to supply suit- 


Also manufacturers of AxiFLo Sump 
Pumps (automatically controlled) and 


single-, two- and three-plunger recipro- 


6335-2 
115 BROADWAY. NEW YORK CITY. BRANCH OFFICES IN 24 CITIES 
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Regulating 
clement. Exceed- 
ingly simple. No 
moving parts. Just 
two tiny orifices, 
plus steam and 
water. 


This is a REAL 
control valve. Posi- 
tive. Tight. Any size 
pipe A gauye ac- 
companies every 
revulator. 


ing Pipe 
Any shape 
Any length 
Any size. 


The 
CAMPBELL 


(Protected by Patent Application) 


Builer Feed Water 
REGULATOR 


} 
Maximum satisfaction im 
feed water regulation is 
assured in the Campbell 
Regulator by two fundamental features of con- 
struction. It is based on an entirely new en- 
gineering principle. It operates independently of floats, 
thermostats, governors and other moving parts—direct from 
the water level. ‘The Campbell is easily installed on any 
boiler by any man who can cut and fit pipe. 


Regulating Valves for Every Service 


On Which Do You Want Information? 


Float Valves 

Swing Joint Fittings 
Bronze Unions 
Thermostats 
Balanced Valves 


Atlas Valve Co., 289 South St., Newark, N. J. 


{| Feed Water Regulators 

{| Reducing Valves 
Damper Regulators 
Temperature Regulators 
Pump Governors 


L 


Continuous operation assured 


Automatic Injectors 


The engineer runs no 
risk with a Penberthy, 
for it must pass a se- 
vere test under actual 
service conditions be- 
fore leaving the fac- 
tory. 


There are over 1,250,- 
000 in service in all 
parts of the world. 


Send for our catalog 


PENBERTHY INJECTOR 
COMPANY 
Established 1886 


236 Holden Ave., 
Detroit, Mich, 


Safeguard 
Automatie 
Water Gage 


Canadian Plant, 
Windsor, Ont. 


ALDRIC 


THE ALDRICH PUMP COMPANY 
Department “A” 
ALLENTOWN, PENNA. 


REPRESENTATIVES WANTED 


SINGLE SUCTION “EARLE” TYPE SINGLE STAGE 
DOUBLE SUCTION CENTRIFUGAL MULTI-STAGE 


PENNS IVANIA, 


Single Stage Double Suction 


Centrifugal Pumps 

Bulletin No. 206 
PENNSYLVANIA PUMP AND COMPRESSOR COMPANY 
Easton, Pa. 


Superior Design 
E fficient—De pendable 


BUFFALO STEAM PUMP CO. 
488 Broadway Buffalo, N. Y. 


Mitchell Electric Vibrating Screens, Cut-off Valves 
or Gates, Industrial Railways, Automatic Railways, 
Cable Railways, Cars, Tracks, Switches, Motor Cars, 
Scales, Conveyors, Skip Hoists, Weighing and Meas- 
uring Devices, Coal Crackers, “‘Stevedore’’ Trans- 
mission Rope and Hoisting Rope, Hunt Rope Coup- 
lings, “‘Stevedore” Drilling Cable, and the ‘‘Floto- 
Grav” (Coke Reclamation System). 


C. W. HUNT CO., Inc. 


Van & Rich. Ter., Staten Island, New 
CHICAGO MONTREAL BO 


~ For that Last - ABE 


— -PUMPS- 


Send your pump problems 
on a Taber Data Sheet. 
Write for Bulletins. 


Taber Pump Co., Buffalo, N.Y. 


WESTCO PUMPS 


For Small Capacities—High Pres- 
sures—Rotary Performance at Stand- 
s ard Motor Speeds without Metal to 
Metal Contact. 

Write For Catalog “P” 


Westco-Chippewa Pump Co. 


Davenport, Iowa 
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MARLEY 


SPRAY COOLING EQUIPMENT 


CATALOG On REQUEST 
Power PLant Equipment Co.-KansasCity,Mo. 


Air Washers, Cooling 
Ponds, Air Filters 
Self-Cleaning Strainers 
Nozzles of all kinds 


Send for Bulletin C-27 


SPRAY 

ENGINEERING CO, 
. 60 High Street, 
BOSTON, MASS, 


TRACE 


V CONDENSER AND ENGI CO. 


Works-Carteret, NJ- -Newburgh, NY.— Office 149 Hl NY. 


CONDENSING AND HEAT BALANCING EQUIPMENT 
Condensers—all types, Cooling Towers—natural and mechanical draft, 
Steam Jet Air Pumps, Heaters, Heat Exchangers, Expansion Joints, 
Centrifugal Pumps, Boiler Feed Pumps, Evaporators, Turbines, 
“Crescent Brand’’ Brass and Copper Tubes and Pipe. 


= 


EAM AND OTL SEPARATORS | 


VALVE SEAT 


DISCHARGE 


EXPANSIBLE 
THERMOSTATIC DISCS 


ThePOWERS 


Buying—P O W 


Section 


Takes oil and moisture 


out of exhaust steam 
The 


EXHAUSTEAM 


Purifier and Separator 


Patented 


Delivers clean and dry steam with pure hot distilled 
water for boiler feed make-up. 


Four distinct separating effects insure the maximum 
efficiency. 
Interesting new bulletin mailed on request. 


ATLANTIC ENGINEERING COMPANY 


HIGH PRESSURE STEAM TRAP 


165 BROADWAY, NEW YORK 


BIG CAPACITY! a Repair Time and Expense 


Write for Bulletin which describes this remarkable little trap. 
Capacity of '4-in. size is as great as many 
Will outlast any other trap made. 
Needs no bracket or support. 


34-in. and 1-in. traps. 
Fits in the palm of the hand. 
Used for all pressures up to 150 Ibs. 


Write now for prices and further information. 


THE POWERS REGULATOR CoO. 


36 years of specialization in temperature control 
2771 Greenview Avenue, Chicago. 


Also New York, Boston, Toronto, and 31 


Other Offices. See Your Telephone Directory. (3507) 


STERLING TRAPS 


Return Traps Lifting Traps 


Separating Traps 


Vacuum Traps 


Sterling Engineering & Manufacturing Corp. 
(Templeton Mfg. Co.) 119 Business St., 


Boston, Mass. 


© LECOURTENAY & 


CENTRIFUGAL 
PUMPS 


LECOURTENAY CO. 
9 MAINE STREET 
NEWARK, NEW JERSEY 


-SARCOSTEAM TRAP 


Ts self-adjusting at pressures from 0 to 100 Ibs. 
Screws right into pipe line. Only one moving part. 
Costs about one-third the price of bucket or float traps. 
Sold on 30 days’ free trial. Booklet A-269 on request. 


SARCO CO., Inc., 183 Madison Ave., New York City 


PIATT IRON WORKS DAYTON, OHIO. | 
Smith-Vaile 


ap Pumps 


Steam and Power 
Pumpin3, Machinery 
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—the sure safety of 


9? 
is easier and less fatiguing when done on 
Write for Catalog H-14. 


walking or working, or wheeling loads, it 
a floor of ‘‘Subway’’. 


And men like the firm, smooth, secure 
Whether the job be that of standing, or 


tion and the comfort which comes with a 


No hot, stifling, fume-laden atmosphere 
circulating current of air. 


in the plant equipped with ‘‘Subway’’ 
Flooring—on the contrary, free ventila- 


its non-slipping, dirt-free surface. 


surface of ‘‘Subway 


CHICAGO. ILL 
HAVANA CUBA 
PO! 


KEE WIS MINNEAPOLIS MINN MO . 
ITY. UTAM SEATTLE. WASH SCRANTON.PA UTICANY 


BUFFALO NY 
SO TEXAS 


A BOSTON MASS 
ICH 
EXICO CITY MEX MILWAU: 
ANCISCO.CAL SALT LAKE C 


Established in 1902 
BIRMINGHAM AL 


LONG ISLAND CiTy, N.Y. U.S.A, 


Zs 

$335 


IRVING [RON WorKS Go 


Wh 
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stakes are large small 
Waste plays awinning hand 


When you put up with inefficient steam drainage, you play right 


into Waste’s hand. How much is this little game costing you 
each year? 


Figure it out ...and remember that the Morehead System con- 
quers waste by draining condensation as rapidly as it forms and 
returns it to the boilers hot. By doing this, it increases the effi- 
ciency of steam-heated equipment and cuts fuel bills by a very 


considerable figure. May we tell you how this is done? Write 

now ... or mail coupon attached. 

MOREHEAD MANUFACTURING COMPANY 
N DEPARTMENT P DETROIT, MICHIGAN / 
(204) 

ou head 

Co. 

Dept. 


Detroit, Michigan 


You may send me 
4 complete information 
7 _ regarding the Morehead 
Back-to-Boiler System, 
4 
¢ Name 


Company__ 


Position 


Address 


4 


=S - 
SYSTEM 
| 
x 
be 
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INLET 


POSSESSION 


Is Nine Points of the Law! 


GLAND 
| FOLLOWER 


RADIATING 
CHAMBER 


SEAT FOR PACKING 
UNDER PRESSURE 
> 
ANUM METL” 
_f SEAT & DISC 


Sectional View 


Here are nine points that Strong 
Valves possess. 


1. Maintenance cost virtually eliminated. 

2. All waste due to leaky valves stopped. 

3. Fitted with “Anum-Metl” dise and seat 
—practically indestructible. 


+. Dise and seat removable. 


5. Metal for regrinding equal to life of 
body and yoke. 


6. Yoke provided with radiating chamber. 


7. Stufing box may be packed under pres- 
sure. 


8. Regular valves built for steam pressure 
up to 300 Ibs. For hydraulic or cold 
pressure up to 500 Ibs. Built, also, for 
hydraulic service up to 3000 pounds, 
ammonia service, special conditions. 

9. Bronze bodies, yokes and stems. Parts 


machined and polished. 


Send for complete information. 
Address— 


The Strong Carlisle & Hammond Co. 


1392 West 3rd St., Cleveland, Ohio 


The 
GENUINE 


will give you the utmost in 
service on steam, air or gaso- 
line. 


May we send Cata- 
log A-9 giving com- 
plete information ? 


For Every Boiler 


TurbineBlower 
The Original - The Standard 
No Ducts-Low Cost. 


More Capacity - Better 
Gfficiency with any fuel 


L.JWing 


9th Ave. & 13th St... New York 


Send for 
Bulletin 77 S 


Stokered or Hand-Fired 


STEAM TRAPS ~ TILTING 


LLI AND BUCKET TYPES~ 


’ There is nothing to equal their 
simple and reliable operation. 


ELLIS DRIER CO. 


GENUINE. NASON. STEAM TRAPS 
KEEP UPKEEP : DOWN 


COOLING TOWERS 


For Ice Plants or Power Plants. Any Size. 20 gallons 


per minute, or 20,000 gallons per minute, in a single unit. 
Bulletin No. 175. 


JAMES M. SEYMOUR 
Lawrence and Mechanic Streets, NEWARK, NEW JERSEY 


In the Hercules Float 
You Get Durability 


The popularity of Hercules Floats is the kind 
that lasts. Why? Bee ause we h: ive always 
followed our slogan, “Quality First.” Made in 
all sizes from 12 in. to 24 in. Write for 
catalogue. 
HERCULES FLOAT WORKS 
200 Franklin St., Springfield, Mass. 
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LASTING SERVICE 


in this economical Shop 
Power Plant 


Open Last 
Close First 


Open First 
Close Last 


The Homestead Quar- 
ter-Turn Valve 


Yne Hovaleo Blow-Of Valve 


At right, New Sullivan 
Machinery Co. plant, 
erected for the manu- 
facture of compressed 
air tools and machin- 
ery that make possible 
our subways, tunnels, 
skyscrapers and many 
modern industries. 


*See article entitled “Shop Power Plant Shows Economical 
Operation,” in March 15, 1926, issue of Power Plant Engineering. 


OVALCO-HOMESTEAD 
Blow-Off Valves were 


Homestead Protected Seat gives 
from two to three times the 
service of ordinary valves on 
steam, air and hydraulic services. 


similar installation in the Singer 
Building, New York City, has 


Three-Way Quarter- 
Turn Valve 


Straight-Way 


Homestead 4-Way Quarter Turn 
Valve. Also in 3-Way and 
Straight-Way. both regular and 
lubricated. Metals and types for 
all services, screwed or flanged. 


selected for all the boilers 
in the new Sullivan Machinery 
Co. plant at Michigan City, Ind., 
because they are economical and 
reliable.* 


In the Combination Blow-Off, 
next to the boiler, stands one of 
the Straight-Way Homestead 
Quarter-Turn Valves, developed 
for leak-tight, free-acting, endur- 
ing service. 


The Hovalco, Homestead’s 
contribution to safety, economy 
and durability on blow-off, is in 
front of the Quarter-Turn Valve. 
Hovalco regulates the blow-off. 
Built especially for this service 
with monel metal seats and discs 
that are regrindable, reversible 
and renewable. This is why a 


given 14 years’ continuous blow- 
off service. 


For more economical plant 
operation know the many advan- 
tages of the Homestead line of 
“Valves of Lasting Service” 
backed by 34 years’ experience. 
Consult us freely. Write for this 


24-page booklet 
containing 

30 illustrations y 
and handy 
reference 


information 


Homestead Valve Manufacturing Company, Homestead, Pa 


PRODUCTS 
Lubricated Valves—Hovatco Blow-Off Valves-Protected Seat Glohe Valves Pat— 
rotected-Seat Hydraulic Operating Valves. 


Ouarter lurn Valves — Straight-Way Three-Way four- Way Typer~ 
Full Round-Way Valves —Cast Steel Refinery Valves —-— 


> 
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Accuracy in regulation 


There’s is obtained by a correct basic 


principle in design, which has 


proved its complete reliability 
A Mason for over 20 years in 
LESLIE 
O Fit | 


Pressure 
Regulators 


High sensitiveness is 
secured by automati- 
cally protecting the 
controlling or auvil- 
iary valve against 
foreign matter and 
keeping it perfectly 
free through the cir- 
* 2 culation permitted by 
Keep a copy of the an adequate and per- 
Mason Catalog handy for fectly. drained ex- 
reference. 
pansion chamber. 


Whatever the pressure 
control problem there’s 
a Mason Regulator that 
will give lastingly accu- 
rate service. 


Select the type you need 
from our No. 62 Catalog. 
Or we'll build a special 
Mason to fit your require- 
ments. You can’t stick 
us on a pressure regula- 
tion job. 


All parts are made and fitted with special care to insure 
long life and accuracy in regulation. 
All sizes of Leslie Pressure Regulators carried in stock. 


Write for catalog. 
MASON REGULATOR CQ, 


Mas Leslie Co., Lyndhurst, N. J. 


Agents in principal cities 


If you have pipe lines where ordinary valves 
will not stand up 


try PISTON VALVES 


(Klinger Patents) 


They are designed for severe service and have these advantages: Easy 
operation, no leaky seats, no wire-drawing, long life, close regulation, 
positive shutoff. 


Send for Bulletin 8-T. 
SCHUTTE & KOERTING CO., 1150 Thompson St., PHILADELPHIA, PA. 


DEXTER 
Valve Reseating Machines 


for Globe Valves—for Gate Valves—for Pump Valves 
See the full page ad in the issue of June 21, 
Write for Catalog No. 23 


THE LEAVITT MACHINE COMPANY 
10 Kast River St., Orange, Mass., U. S. A, 


VALVE OPERATOR 


insures Safety in remote valve control. 
Bulletin P-286 
LIBERTY ELECTRIC CORPORATION, Stamford, Conn. 


New York Denver Bo Pittsburgh Detroit Cleveland Chicago Los Angeles 


VALVES AND ENGINEERING APPLIANCES 
SHE LUNKENHEIMER C2: 
—=“QUALITY "= 


CINCINNATI,OHIO,U.S.A, 
NEW YORK CHICAGO BOSTON PITTSBURGH 
AMERCA'S BESy SAN FRANCISCO NEW ORLEANS 
LUNKENHEIMER LONDON 
Simei 1802 EXPORT DEPT. 129-135 LAFAYETTE ST. NEW YORK 32-54-42 


Reducing Valves 
Pump Governors 
Damper Regulators 


Send for free copy of Watts Steam Flow 
Chart and Capacities of Watts Reducing 
Valves. 


WATTS REGULATOR CO. 
252,Lowell St., Lawrence, Mass. 


See our Ad. May 31, 1927 
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TOP—ADSCO All Brass Riser 
Expansion Joint. 

LEFT—ADSCO 250 lb. Tie Rod 
Expansion Joint with anchor. 

RIGHT--ADSCO 125 Ib. Single, 
Semi-Guided Expansion Joint. 

BOTTOM—Duplex Sleeve Guided 
Expansion Joint forhigh pres- 
sure and superheated steam. 
Air cooled slip eliminates ex- 
cessive packing and mainte- 
mance cost. 


Solve Expansion Problems 


LIMINATE expansion 
troubles from pipe lines 
with ADSCO Expansion Joints. 


Built for low pressure, high 
pressure and superheat service— 
for lines conveying steam, water, 
oil, air, gases and liquids, Users 
frequently report from 10 to 20 
years of continuous service with- 
out leaking or repacking, 


Performance plus convenience 
of installation are the reasons 
for the increasing use of ADSCO 
Expansion Joints in power 
plants and piping work, 

A scientifically proportioned 
stuffing box combined with cor- 
rect design for anchorage and 


4 


provision for careful guiding of 
slip is the reason why every 
ADSCO Expansion Joint renders 
long, uninterrupted service with- 
out leaking or repacking. 


FREE! Valuable Reference Book 


“The Blue Book on Expansion.” Contains 
condensed tables of expansion in pipe lines 
and complete dimensions. Will save you 
much time in the selection of the correct type 
of expansion device for any service require- 
ment. 


AMERICAN [)ISTRICT STEAM COMPANY 


OFFICES wom 


Norra Tonawanna. NY 
Offices and Agents in Principal Cities 


ADSCO 


EXPANSION DEVICES 


CUT COSTS BY HEATING ALL BUILDINGS FROM ONE CENTRAL SOURCE 


A few of the many 
other ADSCO 
Expansion Joints 


ADSCO Expansion 
Variator will outlast the 
line itself and render 
uninterrupted service. 
Packingless design. For 
pressure ranges up to 
125 lbs. 


ADSCO 250 Ib. 
Double Externally 
Guided Expansion 
Joint with anchor and 
service. Allows for ex- 
| pansion on either side 


of its service connec- 
tion or anchor point. 


ADSCO 250 Ib. 
Single Externally Guid- 
ed Expansion Joint. 
With anchor, no 
service. 


ADSCO Standard 
Iron Body Single Ex- 
pansion Joint. Its low 
cost makes it an eco- 
nomical expansion 
joint to use for either 
hot water or steam 
heating work. 


wear out. 


AVE fuel, labor, valuable space and the cost of 

boilers when new buildings are erected, by heating 

all of your buildings from one boiler plant through well 
insulated underground mains. 


Reduce your own costs of heat and power by selling 
steam to neighboring plants and buildings. 

You can install district heating in your plant, step 
by step, as new buildings are erected or old boilers 
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“TOLEDO” 
CUT THIS 
4” THREAD 
EASILY 


If you have never used a 
“TOLEDO” tool you do 
not realize how easy it is 
to do such a job as this one. 
Light—compact—it is put on 
the pipe anywhere and with a 
few easy strokes of the ratchet 
handle the thread is cut. 
No lost time, no effort, and a per- 
fect tapered standard thread is 
always secured. 


The “TOLEDO” catalog showing the 
complete line up to 12 in. will be sent 
on request. 


When you Buy, Specify 


‘TOLEDO 

THE TOLEDO PIPE THREADING 
MACHINE CO. Toledo, Ohio 
New York Office: 72 Lafayette St. 


We'll send a 
booklet — too. 


self iain Dart unions can 
give you better union service than 
you have been getting—as we say 
they will— 


We'll be glad to send you a trial 
Dart union—F ree. 


Just tell us the size you want. 


E. M. DART MFG. CO. 
Providence, R. I. 


Sales Agents: The Fairbanks Company, 
New York and at all branches 


Canadian Factory: Dart Union Company, 
Ltd., Toronto, Canada 


Founpny & ConsrructTion Co 
Pittsburgh, Pa. 
Vanstoning Bending Flanging 


Pirrspurcn VALVE 


“woNeas” COLD PIPE, TUBING AND BAR BENDERS 


Standard of the World 
HAND AND MOTOR OPERATED 


14 Sizes of Machines 
What it costs to bend pipe our way. Per Bend: 
l-in. pipe, 5 cents 4-in. pipe, 25 cents 
2-in. pipe, 10 cents *6-in. pipe, 60 cents 
8-in. pipe, $1.00, 
Send for Catalogue 


American Pipe Bending Machine Co. 
120 Pearl St., Boston, Mass. 
One Year to ray 


CONTRACTORS for 
STEAM POWER PLANT 
and INDUSTRIAL 


RH. BAKER ((0 Comp. JMPANY 


Kendall Sq. Bldg., Cambridge, Mass. 
General Motors Bldg., DETROIT, MICH, 
52 Vanderbilt Ave.. NEW YORK CITY 


Low Pressure Air 


of ROOT SPIRAL RIVETED PIPE ne 

Pipe 


AN ABSOLUTELY TIGHT DURABLE PIPE 
Fully 50% stronger than Straight Riveted Pine of equal thickness, Light 
weight and simplicity of bolted connections results in low handling and installation 
expense. Extensively used in Power Plants for Atmospheric Exhaust, Cooling 
Pond and Forced Draft. Particularly adaptable for Suction and Discharge 
Weter Lines, Vacuum Lines, Exhaust Steam Lines to Dryers, etc., and Large 
Lines 
Pipe Specialties Continuously Since 1887. Sales OMce: Woolworth Bldg., N. ¥. 


ABENDROTH & ROOT MFG. CO. 


Three and Four-Way Valves 


or 
Air—Steam—W ater 


Flat dise type for operating eylinders on all 
types of equipment. 


W. H. Nicholson & Company 
125 Oregon Street, Wilkes-Barre, Pa. 


ED 


POWER PIPING 


National Valve and Manufacturing Co. 
3IOI Liberty Ave. - Pittsburgh, Pa. 


KENNEDY 


Steel, Iron and Brass Valves 


for every power plant purpose and pressure 
Write for Catalog. 


The Kennedy Valve Mfg. Co., Elmira, N. Y. 


New York Chicago San Francisco 


* PIPE CUTTING and 


THREADING MACHINES 
where it is essential to have 
Economy-Speed-Reliability 

HAND—BELT—ELECTRIC 
Ranges %-2 in. up to 8-16 in. 
THE CURTIS AND CURTIS CO. 
85 Garden St., Bridgeport, Conn. 
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Progressive Economies in 


Production of Vacuum 
(A Steel Plant Capitalizes CP Progress) 


. ee photo shows an installation where load con- 
ditions were more than ordinarily difficult. 


The Chicago-Byer Barometric Central 
Condenser here, handles 72,000 lbs. per 
hour at 27’’ vacuum. The condenser is 
served by a Chicago Pneumatic 
Simplate Valve equipped Vacuum 
Pump, with water supply from a 
central pumping plant. 


The exhaust steam comes from several 


Chicago Pneumatic Tool Co. ¢ 
Sales and Service Branches All Over the World 


6 East 44th St. 


rolling mill engines, but in spite of the 
fact that these engines are on and off 
the line at most irregular intervals, the 
purchaser is highly satisfied with the 
stability of operation obtained. 


Write for Bulletin No. 717 as a pre- 
liminary step in the solution of your 
condenser problem. 


New York, N.Y. 
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VIGILANT 


Feed Water Regulators 


Keep the Water Level 
At Middle Gauge 


Beware of fluctuating 
water levels. Even 
though you disregard the 
danger, they are costly. 
It is impossible to obtain 
maximum economy and 
efficiency through hand 
regulation of boiler feed- 
ing. It takes automatic, 
mechanical regulation for 
that. 


VIGILANT Feed Water 
Regulators hold the water 
level at a fixed point, 
under all operating con- 
ditions and at all boiler 


loads. Their use insures 
drier steam, increased 
boiler capacity, greater 


fuel economy. 
Write for Catalog and Trial Offer 


The Chaplin-Fulton Mfg. Co. 


28-34 Penn Ave., Pittsburgh, Penna. 
Also Manufacturers of the Fulton Pump Governor 


Tycos Temperature Instruments 
'NDICATING = RECORDING - CONTROLLING 


Industry favors Tycos indicating, recording and controlling 

instruments because they embrace every type and_ size 

needed to meet the exacting requirements of power plants. 
vs 


Request complete data on them 


Taylor Instrument Companies RocresTER Ny. 


BRISTOL’S 


REG. U.S PAT. OFFICE, 


Recording Instruments 


for pressure, vacuum, draft. temnerature, electrical units, liquid 
level, speed, and other factors. Write for Bulletin 1007-G, 


THE BRISTOL COMPANY, Waterbury, Conn. 
BRANCH OFFICES: 


Boston New York Detroit Pittsburgh Chicago St. Louis San Francisco 


FRAHM Vibrating Reed 3300 3600 3000. = 
TACHOMETERS 


are used everywhere for indicat- 
ing speeds on turbines, high-speed 
pumps, generators and motors 
oo NO BELTS, NO REAOING® 3620 
+EARS, LECTRICAL CON- 

Write for Catalog 1120-P. 


JAMES G. BIDDLE 2222;13 Areh Street, 


Philadelphia 


Engineering experience and plant 
facilities are the cornerstone of service 
in pipe fabricating. In both these par- 
ticulars Grinnell is pre-eminent. 


Address inquiries to Providence, R. I. 


GRINNELL COMPANY 


Pittsburgh Piping 
MANUFACTURERS AND CONTRACTORS 


E are fully equipped to supply 

fabricated materials and to install 
complete piping systems for Electric 
Power Stations, Blast Furnaces, Steel 
Mills, Coke Works and Industrial 
Plants of every description—backed 
by an experience of almost a quarter 
ce Sury. 


PITTSBURGH PIPING & EQUIPMENT CO. 
Pittsburgh, Pa. 


New York 


Chicago 
220 Broadway 


Peoples’ Gas Building 
Indianapolis 


Cleveland 
Ulmer Building 
San Francisco Houghton, Mich, 
Call Building 


Detroit 
General Motors Bldg. Traction Terminal Bldg. 
Fapricatep PIPINs 


MID EST Ready to Erect—Including 


PIPE BENDS—FLANGED PIPE—WELDED NOZZLE HEADERS 
VALVES—FITTINGS—SPECIALTIES 
For Any Pressure or Service 


MIDWEST PIPING AND SUPPLY €0, 
ST. LOUIS 


POWER PIPING CO., Pittsburgh, Pa. 


THANK You! 


The wholesome recognition ac- 
corded statistical data prepared by 
McGraw-Hill Publications is due in 
large measure to the readers of 
McGraw-Hill Publications, who 
reply with painstaking care to 
McGraw-Hill questionnaires. 


This is a word of appreciation to 
you readers who are called upon 
from time to time to give McGraw- 
Hill basic information of a more or 
less confidential nature. 
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Give Your Men Constant Temperature Hot Water for the 
Wash Room, and at the Same Time Economize on Steam 


No. 930 Sylphon Temperature Regulator controlling service hot water tartk for wash- 


rooms in Danvers Bleachery, Peabody, Mass. In service nearly four years; nothing 
spent on repairs. 


When you install a Sylphon Temperature Regulator in your plant, you are 
assuring yourself a continuous dependable supply of water at required 
temperatures without further trouble of supervision, adjustments or 
repairs. ‘This automatic temperature control eliminates the danger of 
excessive temperatured water in the washrooms or shower baths and also 
effects a decided saving in steam consumption. 


SELF CONTAINED, DURABLE, ACCURATE 
Sylphon Regulators generate within themselves the power 
for operation, thereby eliminating all delicate or compli- 
cated auxiliaries that get out of order or need repairs. 

The Sylphon Bellows, motor element, contained only 
in Sylphon Regulators, is the most sensitive, durable 
expansion unit known to engineering science. 


g 
Z 
Z 
Z 


This can be of thousands 
'Acequaint yourself of times = 


. NO APPRECIABLE 
with the savings pos- or 
ALL METAL,SEAMLESS 


sible in your plant BELLOWS 
through the use of 
Sylphon Tempera- 
ture Regulators. 
Send for Bulletin 


ture Regulator ATR 110. 


The _ self-contained motor element used in 
every genuine Sylphon Temperature 
Regulator 


Jhe Company 


Originators and Patentees of the Sylphon Bellows 


Knoxville, Tennessee, U.S.A. 


Sales Offices in: New York, Chicago, Detroit, Boston, Philadelphia and all the principal cities in U. S 


\ i i ) European Representatives: Crosby Valve & 
Engineering Co., Ltd., 41-42 Foley Street, London, W. 1, England. Canadian Representatives 


: Darling Bros., Ltd., 120 Prince Street, Montreal, Canada. 
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Tapered 
ROLLER BEARINGS 


The red bands on Howell motors have become a sign of their 
character. Contributing to Howell character and success are 
Timken Tapered Roller Bearings. More than a means of elimi- 
nating friction, Timken Bearings add extreme durability, high 
capacity for thrust, shock and radial loads, starting efficiency, 
lubricating economy and refinement of design. 


In smaller, simple, perfectly sealed mountings—without any 
shaft wear or auxiliary parts—Timken Bearings scientifically 
carry ALL the load on their POSITIVELY ALIGNED ROLLS of 
Timken electric steel. 


The best records in industry, for extended motor life and re- 
duced motor cost, are being made by Timken-equipped motors, 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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“Not a hot box 
in six years” 


LARGE user of Magnolia Anti-friction Metal 

writes us as follows: “We have for six years 
put Magnolia Metal to the severest tests in our 
woodworking plant on some machines running 
5000 r.p.m. and others doing heavy work and have 
found it much superior in every respect to any other 
metal on the market. We have not had a hot box 
in all this time. We highly recommend Magnolia 


Metal.” 


Here is the experience of a plant in which bearing 
metal service is particularly severe due to the dusty 
atmosphere and the utter impossibility of keeping the 
bearings free from fine wood shavings. And yet, 
they have not had a single case of bearing trouble in 
all the years they have been using Magnolia. 


You, too, can have dependably trouble-free bearing 
service by standardizing on Magnolia Metal. Pick 
cut your most troublesome bearing, 


with 
Magnolia, and watch the results. 


line it 


This handy bearing 


information book 


FREE 


if you return the coupon 


96 pages of practical data, sug- 
restions and instructions, Shows 
how to. select bearing metals, 
how to melt, pour and finish 


linings, A valuable reference 
book based on 41 years of ex- 
perience. 


The 


Saves $19,200.00 per year 
in this plant 
“Reduces down time of boilers by nine days.” 
“Reduces cost of work $2400.00 a year per boiler.” 
“Increases arch life from 6-8 months to 8-10 months.” 
From Neilsen Survey at Plant of 


Indiana Electric Corporation, Terre Haute, Ind. 


ACTUAL SAVINGS IN THIS PLANT OF $19,200.00 
PER YEAR, AND A REDUCTION IN SHUT DOWN 
TIME OF 85%. 


The modern method of furnace maintenance. 
dles material in dry state. 


Han- 


Mail coupon to get full details. 


CEMENT-GUN COMPANY, INC. 
ALLENTOWN, PENNA. 


CEMENT-GUN CO., INC. 
Allentown, Pa. 
Gentlemen 


Please send us full information regarding the many uses of the 
“Cement-Gun" around the boiler plant. 


Name 


We would also be interested in having your Contract Depart- 
ment give us quotations on lining bunkers and breechings, 
or for constructing ‘Gunite’ Stacks around old steel stacks. 


Automatically regulate temper- 
atures, pressures, liquids, air, ete., 
with American Controllers and 
eliminate spoilage. 


AMERICAN 


Temperature Gntroller 
4 American Schaeffer & Budenberg Corp. 
338 Berry St., Brooklyn, N. Y 


Write for 
Catalog R-382 


O-Z Hand Tachometer 30-24,000 


A precision, ‘‘dead beat’’ instrument r.p.m. 
for extremely close speed readings. 
Shows speed variations. Needs no stop 
watch. Easy to hold. 
Balanced to operate in 
any position You can 
chart speeds the 
O-Z Hand Tachograph. 


Circular mailed on request. 


SUSTAINED 
EFFICIENCY 


MORSE 


0. Zernickow Co.,21Park Row, New York 
SILENT 


© 3.6 CHAINS 


MORSE CHAIN CO., ITHACA, N.Y., U.S.A. 


vw 


The Magnolia Metal Co., 75 West St., New York 
Please send me the free Magnolia Bearing Book. 


Address ..... 
P. 6-28-27 


~ RHOADS 
TANNATE LACE LEATHER 


JE.RHOADS & SONS 


= digest MAKERS OF TANNAT® LEATHER BELTING 
33 N. 6th St., Philadelphia. 


New York, 108 Beekman St. Chicago, 328 Randolph St. Atlanta, 74 Forsyth St. 


Cleveland, 1278 W. 9th St. Factory and Tannery, Wilmington, Del. 


mun 


(a) | 
(T(( ( \ \ = 
~§ 
= | j = 
= 
~~ 
= = 
= = 
In the Metal Line Specify Magnolia Products | 
: = - = 
: = = 
= = 
+ = | | = 
| “that laste 
: = po = 
= = 
. = = 
= = 
. = = 
= 


Buying—P O W E R—Section 


Vol.65, No.26 


> 


k= 


OWER 


SERVICE 


BAKER AND SPENCER 


Incorporated 

Engineering and Construction 
Developments, Reports, Management, 
Finance, Power and Industrial Plants 
117 Liberty St. New York 


W.E.S. DYER 


Mill Engineer and Architect 


Industrial Buildings, Textile Mills. 
Factories, Power Plants 
Special Processes and Devices 


Land Title Bldg., Philadelphia 


ANDREW KIDD, Jr. 


Consulting Mechanical 

and Electrical Engineer 
Design of Complete Power Plants. 
Investigation, Tests and Reports. 


95 Liberty St., New York City 


J. G. BERGER 


Electrical and Mechanical Engineer 


Power Plants Designed Plans for the proper use of 
Central Station Power Reports, Plans and Speci 
fleations for the economic use of Power, Light, Heat 
ing and Process Steam in Paper and Textile Mills, 
Quarries and other industries. 


24 Commerce St. Newark, N. J. 


Electrical Testing Laboratories 


Factory Inspection and Acceptance Tests 
of all Engineering Apparatus and Materials. 
Meter Calibrations, Fuel Analyses. 


80th St. and East End Ave. 
New York City 


A. A. LANGEWALD, Jr. 


Consulting Engineer, Member A.S.M.E. 
Appraisals, Power Plant Construction, De- 
sign, Renovation, and Tests, Electrical Dis- 
tribution, Switchboard Layouts. 

86 Essex St., Boston, Mass. 


WILLIAM MILLER BOOTH 


Power Plant 
Economies 


526 University Block, Syracuse, N. Y. 


E. H. Faile & Co. 


Engineers 


Industrial buildings designed in steel or 
reinforced concrete, heating, ventilating, 
electrical equipment. 
Industrial power plants. 
Construction management, 


441 Lexington Ave., New York City 


CHAS. T. MAIN, Inc. 


ENGINEERS 


Plans and Specifications for Industrial Plants. 
Water Power and Steam Power Development 
Examinations and Reports on Plants. with 
reference to their Value, Reorganization or 
Development. 


201 Devonshire St., Boston, Mass 


JOSEPH BRESLOVE 
CONSULTING ENGINEER 
POWER PLANTS 


Svnecialist in the Application of Steam 
and Electric Power to Industrial Plants. 


Oliver Building Pittsburgh, Pa. 


FREYN ENGINEERING COMPANY 
INDUSTRIAL 
POWER PLANTS 


310 South Michigan Ave. 
Chicago, ill. 


MEYER, STRONG 
& JONES, Inc. 


Power Plants—Mechanical and 
Electrical Equipment—Heating 
and Ventilating 


101 Park Ave., New York City 


CONSULTING ENGINEER 

Power Plants designed, tested or 
reconstructed, 

Furnaces developed, tested or designed for 
all kinds of fuel, 

Research Work, with Physical and 
Chemical Laboratory Facilities. 

95 Liberty Street. New York City 


C. M. GARLAND, Cons. Enar. 


Power 
Industrial and 
Gas Producer Plants 


First Nat’l Bank Bldg. Chicago, III. 


W.E. MOORE & CO. Enars. 


Electric Power and Industrial Plants 
Electric Furnace Engineering 
Development. Design, Supervision 


Union Bank Bldg., Pittsburgh, Pa. 


CHAS. A. CAHILL & SONS 
ENGINEERS 

Water Supply 
Pumping Stations 
Plant Eleectrifieation Sewerage Systems 
Refrigeration Industrial Buildings 


MILWAUKEE, WIS. 


Power Plants 
Industrial Surveys 
Reports 


HALL LABORATORIES, Inc. 
R. E. Hall, Ph.D., Director, 
CONSULTANTS ON 
BOILER WATER CONDITIONING 


304 Ross St. Pittsburgh, Pa. 


ARTHUR L. MULLERGREN, 
CONSULTING ENGINEER 


Specialist in Electric Light 
Power and Water 
Pumping 


Kansas City, Mo. 


Powdered Fuel Combustion Probleme 
J. G. COUTANT 
International Fuel Engineer 


Fuel Economy and Increased Capacity of 
Boiler and Industrial Furnaces, Consulta- 
tion, Reports, Appraisals. 


26 Cortlandt St.. New York City. 


OTTOMAR H. HENSCHEL 


Consulting Engineer 
Industrial Power, Heat and Light 


Design Inspections 
Construction Surveys 
Operation Tests 
Economics Valuations 


50 Keefe Ave., Milwaukee, Wis. 


New York Testinc LABORATORIES 


Analysis of 
Coal, Ash, Oils. Water. Metals. 
Electrical and Power Plant Tests 
Inspectors of Materials 


80 Washington St., New York City 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 

Power Plants. Sub-Stations. Transmission 
Lines, Industrial Plants, Examinations and 
Reports. Valuations. Management of Public 
Utilities 

1600 Walnut St.. Philadelphia, 


New York City Chicago 


RUSSELL B, HOBSON 
Specialist in High Pressure 
Drip Conservation 


Holly Method 


Great Notch New Jersey 


E. OGUR 
CONSULTING PLANT ENGINEER 


Heat Balanced Power, Generation, Distri- 
bution and Utilization in Industrial Plants. 
Design of Special Eq’t’s. Appraisal, Investiga- 
tion, Reports, Power Plant Tests. 


250 West 57th St., New York, N. Y. 
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CLIFTON REEVES and STAFF 
OPHULS Hl ta INc. Consulting aod Ouerating Mechanical JOHN A. STEVENS 


25 years’ practical engineering and business 
Ophuls. Hill & McCreery. Inc. experience Consulting Power Engineer 
CONSULTING ENGINEERS Management Problems and Economies in Operation 
Ice Making and Refrigeration M 16 Shattuck Street 
Main Office: etroit Office: 
Investigations and Reports 341 Madison Ave., N.Y. C. General Motors Bldg. Lowell, Massachusetts 
112-114 West 42nd St.. New York City Phone: Vanderbilt 3361 Detroit, Mich. 


C. L. PARKER SCOFIELD ENGINEERING CO. WEBSTER TALLMADGE 


Ex-Examiner U. S. Patent Office 


Attorney-at-Law and Solicitor 


Steam Engineering 


Public Utilities—Industrial Plants 
: of Patents SischiiaeesislitsiaedaiinaSateaathians Design and Operating Problems 
Patent, Trade Mark and Copyright Law in Industrial Power Plants. 

McGill Bldg., WASHINGTON, D. C. Philadelphia, Pa. 50 Church St. New York City 


Public Service Production Company W. 5. SQUIRE 


United States Testing Co., Inc. 


Design and Construct: Power Plants. Trans- CONSULTING ENGINEER Fuels, soaps, oils, waters and 

mission Lines, Industrial Plants, Highways, Railway : xtile aterials analyze 

Railroad Shops and Terminals, Gas Plants, Industrial Power and Illumination reasonably and promptly. 

Buildings, Make: Examinations, Transmission Lincs, Appraisals and Reports 

= = Street, N York City 

80 Park Place, Newark, N. J. 618 Dwight Bldg., Kansas City, Mo. 316 Hudson Street, New York City 


Can Money Be Saved in Your Plant? 


Would it not be well to have some of the expert engi- installation of improved equipment, the elimination of 
neers represented on these two pages analyze your power existing wastes; or, by employing higher steam pressures, 
plant to ascertain what can be saved, or earned, through to effect a better use of exhaust steam for processes. 


EMPLOYMENT SERVICE | ne POSITIONS WANTED 
‘SEARCHLIGHT RATES 
IF YOU are qualified for position between Power a : 
$2,500 and $25,000 and are receptive to POSITION as superintendent or chief engi- 
pote came for new connection, your + UNDISPLAYED: neer of power plant by steam and elec- 
sponse to this announcement is invited. . ; trical engineer with 20 years’ experience 

The undersigned provides a thoroughly minimum in the operation and construction of 

organized service, established sixteen Positions Vacant and other classifications, ex- steam, electrical and ice making plants. 

years ago, to conduct confidential pre- cept equipment —8 cents @ word, minimum 42 vears old. Technical graduate, hold 
liminaries, and assist the qualified man in charge $2.00 an insertion. Allow 10 words ing chief engineer's license. Married, 
locating the particular position he desires. ~ box samaber address. No aaditional charge and of good moral character. South 

Not an employment agency. Retaining Discount of 10% for payment in advance on 4 preferred, PW-339, Power, Bell Tel, 

fee protected by refund provision, as consecutive iasertions of undispiayed adver- Bldg., St. Louis, Mo. 

stipulated in our agreement. Send name tisements. s 

and address only for description of serv- Propos: Virginia 

oi A posals—40 cents a line. 

ice. R. W. Bixby, Inc., 270 Main Street, | : D —— - 

Buffalo, New York. DISPLAYED: CHIEF engineer of 5,000 kw. steam tur- 
Space is sold by the ‘‘inch,” with 30 inches to a bine plant, at present emploved, age 29 
(An measures vears, desires change. Would accept 

— high by 24 inches wide.) Rates are from $5.00 to siti aS thief . Ss 
POWER readers find our individual, con- $3.50 an inch Genendinn on the total amount of position a8 eecigagser “ee chiet or test en- 

fidential Service effective in making new Bpace used, 0220 eeharradl PW-332. Power, Tenth Ave 

connections. Personally planned by Jacob 

Penn, the eminent employment authority. 

Refund agreement . Not agency. Jacob POSITIONS WANTED 

Penn, Incorporated, 816 Parkmurray 

Bldg., New York. Maryland SALESMAN WANTED 

Now employed, would like to make a 
POSITIONS WANTED change, experienced in steam, electricity, and boiler sibadesi supplies, to Carry os @ 
elevators, refrigeration plants, plumbing, side line material exten- 
pipe fitting and all work that is required Bively 
Massachusetts in the upkeep of a building. Two years giving particulars, P, O. Box 220, Eliza- 
college training; married. PW-342, beth, N. J. = 
Power, 1600 Arch St., Philadelphia, Pa. 
PLANT betterment or combusticn c¢cnagi- | — 

neer., Last eight years with public REPRESENTATIVES WANTED 

utility company supervising operation of Ohio = 

electric, gas and industrial plants. Four = ; Power Plants 

years with stoker oil burning company. | FIRST-CLASS engineer, Ohio license, world | Wanted: Representatives who visit power 

Experienced in analyzing results’ for of experience in paper, rubber and_ steel plants. It will mean money to the right 

economical operation. Mass. Institute mills. Specializing in boiler and lubrica- parties. RW-337, Power, Tenth Ave. 

Technology graduate. Single, age 34. tion efficiency and economy satisfactory at 36th St., New York. 

PW-341, Power, Tenth Ave. at 36th St., references, Address Box 393, Franklin, | — —— —___—____ a 

New York. Ohio. 


(Continued on the following page) 
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REPRESENTATIVES WANTED 
Agents 

Manufacturer’s agents Wanted for 

and pulverized coal equipment, RW-545, 


Power, Bell Telephone Bldg., St. Louis 
Mo. 
FREE BULLETIN 
THE LATEST edition of the “Monthly 


bargain sheet” of Hi-grade-Rebuilt elec- 
trical machinery, issued by the Cirevorys 
Electric Co., Lincoln, 16th and Wood 
Streets, Chicago, Illinois, is available for 
distribution to propective purchasers ot 
used electrical equipment. The current 
edition, Vol. 34, No. 6, dated June 15, is 
a 60-page pocket size catalog, classified 
and indexed under 20 headings, ranging 
from “A.C. Generators” to 
Meters” and gives prices for each item. 
Several pages are devoted to information 
covering ordering, delivery, guarantees, 
rental and repair service. 


U. S. Government 

TREASURY DEPARTMENT, 
the Supervising Architect, Washington, D. 
C., June 14, 1927. SKALED PROPOSALS 
will be opened in this office at 3 p.m., July 
14 1927, for furnishing all 


installation of parcel 
U. S. Post Office at Montclair, N. J. 
ings and specifications may be 
from the Custodian U. S. Post 


Draw- 
Office, at 


discretion of the Architect 
Jas. A. Wetmore, 


chitect. 


Supervising 


WANTED 


REGULATOR 


One good second hand, type TA-Form 
A2 Voltage Regulator, General Electric 
171823, 220/115 


V. 200 Watt Transformer with neces- 


Catalogue No. with 


sary condensers and resistance: Write 


W. W. PARTEE 


Purchasing Agent 
L. Bruce Company 
Memphis. Tennessee 


A.C. UNIT and 
BOILER 


400 K.V.A. Crocker-Wheeler 


8—60—2300 /550/440/220 volt alternator 
direct connected 22x36 Hamilton Corliss 
engine Four years’ service: seen 
operating $4750, 


627 H.P. Sterling W. T. Boiler 


160 lbs., A.S.M_.E., like new, $5500. 


Power Plant Equipment Company 
39 Cortlandt St.. New York City 


stoker | 


Office of 


“Watthour | 


labor and 
materials and performing all work for the 
post lift in the 
obtained 
Montelair, N. J., or from this office in the 


Acting Supervising Ar- 


FOR SALE 


Indoor Oil Circuit 
Breakers 


14—Westinghouse Electric & Mfg. Company 
Type “GB”, 400 amp., 45.000 volt. 
Interrupting capacity 1,780 amperes at 
37,000 volts with cast iron tops and 
amperes at 35.000 volts with 
east steel tops. In good operating con- 
dition. For further information write 
to 


MR. A. F. SENIOR 


Room 1014, 79 W. Monroe St., Chicago, M1. 


WICKES 


REMOVAL SALE 


We have decided to rent our large ware- 


he 


it 


time for the new occupants, 


suse and move to another location, We 
« offering our entire stock at 


SACRIFICE PRICES 


order to have our buildings ready in 
reduce our 


stock and avoid the cost of moving, 


125 


lw 


a 
GENERATING SETS 
ALTERNATING CURRENT 

kw., 220/4140/2200 yolts, 3 phase, 60 eycle, 

General Electric Alternating Current Generator, 

direct connected to “‘Chuse’’ automatic engine 


DIRECT CURRENT 


kw., 120 volt Sullock Generator direct con- 
nected to “‘Ames’’ automatic engine. 
» kw 250 volt. ‘‘General Eleetric’’ Generator 
lirect connected to Harrisburg’’ automatic 
engine 

kw., 125 volt, ‘General Electric’’ Generator 


firect connected to ‘‘Ames"’ automatic engine. 
kw., 125 volt, ‘‘Ideal’’ Generator direct con- 
nected to ‘‘Ideal’’ vertical engine 


Send for our 64-page Stock Booklet 


Includes Pumps, Boilers, Engines, Motors, Hoists, 


Air Compressors, Machine Tools, etc. 


Wickes Machinery Company 


385 Claremont Avenue, Jersey City, N. J. 


Established 1900 


Diesel Engines 


10 HP. to 500 HP, 


500 hp. Busch with direct connected 60 
eyele, 2.300 volt generator. 

500 hp. Busch with direct connected 550 
volt. D.C. generator. 
(Units will be sold without generator 

if desired) 

500 hp. McIntosh Seymour—cean be ar- 

ranged for direct connection or belt 


drive. 
3—200 hp. De La Vergne (new still in 
original crates) arranged with long 


shaft for belt drive. 

00 hp. Fairbanks Morse Type “Y" vertical 
+ eylinder with direct connected 440 
volt, 60 eycle, 3 phase alternator. 

100 hp. Fairbanks Morse Type “Y" vertical 
two cylinder for belt drive. 

40 hp. De La Vergne Type “DH”, 

Several other good engines. 


Write us your requirements, 


Robert P. Kehoe 
Machinery Co. 


7 East 42nd Street, New York 


BARGAINS 
For Quick Sale 


50-kw. Allis-Chalmers M. G. Set, 125 v. 
100 g.p.m. motor driven pump 

S00 g.p.m. motor driven pump 

150 kw. D.C. Turbo Generators, 3 wire 
180 kva. A.C. Turbo Generator, 480 v., 3 ph 
180 kw. Eng. Generator, 3 phase, vertical 
100 kw., 4 valve, % phase, Engine Generator 
00 kw., 450 r.p.m., 3 phase, belted 

150 kva., dir. con. to Corliss Engine 

100 kva., 4600/2300/220/110 Transformers 
100 kw., 4 valve, D.C., 250 volt. 

100 kw., 4 valve, D.C 125 volt. 

250-hp. G. E. Syn. Motor, 600 r.p.m 
185-kva. Corliss Engine Generator, direct conn. 
75-kva. G. E., belted generator 

kw., S.K., Westinghouse, M.G. Set. 125 v. 
Westinghouse. M.G. Set, 


kw Type S 
250 volt 
125 hp., 720 r.p.m., G slip ring 


E 
-150 kw., 250 volt, D.C. Westinghouse Turbo 
Sets, complete 
-150-kw. Ridgway Syn. Motor Generator Set 
-320 kw., 257 r.p.m phase Generator 
250 kw., 500 r.p.m.. D.C. Generator 
-100 g.p.m. Centrifugal Pumps, 200 ft. 
G. E. Motors 
150 kw. G. E. Syn. M.G. Sets, 250 volt 
-150-kw. G.E. Syn. MG. Set, 140 volt. 


head, 


Lakin-Allen Electric Company 


4th & Fort St., Detroit, Mich. 


FOR SALE 


Boiler Plant 


2—500 hp. and Equipment. See our ad 


in last week’s issue 


CONSOLIDATED ICE CO. 
2331 N. Bodine St., Philadelphia 


FOR SALE 


Water Tube Boilers 


2—263 hp, Heine Horizontal, A.S.M.E, 


READING ENGINEERING WORKS 
Reading, Penna, 


FOR SALE 
USED EQUIPMENT 
4+—10-in., Type S, Elliott 
TWIN STRAINERS 


THE OHIO PUBLIC SERVICE CO. 
Hanna Building, Cleveland, Ohio 


BOILER BARGAIN 


— 50 hp. self-contained Boilers; 160 Ib., 
complete with all fittings and fixtures. 
Can be seen in operation Immediate 
shipment. 

CONSOLIDATED PRODUCTS CO., INC. 

iS Park Row. N. ¥. C. 


Barelay 0603 


FOR SALE 


TRIPLEX 
ELEVATOR PUMP 


1—10x12-in. belt-driven Deane, (of 
Holyoke), 8-in. suction, 7-in. dis- 
charge equipped with Mason regu- 
lator and silent check with two 
tanks about 54 in. x 15 ft. condi- 
tion guaranteed same as new. 
Must be moved at once. 


The James P. Wood Heating Co. 


318 New St., Philadelphia, Penna. 
Telephone: Market 0127. 


BOILER FOR SALE 


60-hp. A.S.M.E. Vertical fire tube boiler, Mag- 
nesium covered, 2 years old, original cost $2,000 
Guaranteed perfect, can be tested at owner’ plant 
10 foot 24 in. stack included. 
ARKANSAS COMPANY, INC., 
Flushing Ave 3rooklyn, N. 
Phone: Williamsburg 3368, Mr. Drake 


GENERATOR SETS 


3—550 kw. Generators direct con- 
nected to cross-compound condens- 
ing Buckeye Engines. 

1—150 kw. Generator direct connected 
to simple Buckeye Engine. 

All generators direct current 225/250 

volt. 

First class 

delivery. 


Castle & Wilson 


1601 Arrott Bldg., Pittsburgh, Pa. 


condition. Immediate 


RANDLE 


OFFERS BIG BARGAINS 
IN 


Used and Rebuilt Engine Generator Sets, Turbo 
Generator Sets. Motors, Rotary Converters, Gen- 
erators, Motor Generator Sets, Engines; Boilers. 
Steam and Electric Machinery of all kinds also 
Machine Tools Send for our new machinery list. 


Yours for the asking. 


The RANDLE 


MACHINERY CY. 


1768 Power Si., Cincinnati, O. 
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June 28, 1927 


SEARCHLIGHT SECTION 


Power Plant Equipment 


READY FOR SERVICE 


OIL ENGINE UNITS 


Always a Large Stock of 7 


75 kw.. Crocker-Wheeler, 3 wire 


to Harrisburg. 

3—85 kva., 60 cycle, 2500 volt, Transformers 100 kw., Gen. Elec. to Skinner. 
225 r.p.m. Crocker-Wheeler to e 275 kw., Gen. Elec. 3 wire to 
American Diesel oil engines. Turbines Wetherill. 

AX. ITS 

TURBO GENERATORS || Engine Driven || 4:C, ENGINE UNITS 

50 kva., Crocker-Wheeler, 3 

50 kw., 250 volt, Crocker-Wheeler- U ba phase, 60 cycle, to Ames. 

Terry. nits 6214 kva., General Electric, 3 

50 kw 125 volt, Westinghouse. phase, 60 cycle, belted. 

150 kw., 3 ph., 60 cy., Westing. Motor Generators 100 kw., General Elec., 3 phase, 

$ w., 3 ph., 60 ey., esting. M 25 kva., 3 phase, 60 = cycle, 

300 kw., 250 volt, ee estg. 25 kw., 2 phase, 60 cycle, Gen. 

500 kw., 3 ph., 60 ey., Allis-Chal. Dynamos Elec. to Hamilton Corliss 

600 kw., 3 ph. 60 cy., NEW, 


General Electric. 
625 kw., 3 ph., 60 cy., Westg. 
720° hp., General Elec. turbine 
to 10,000 cu.ft. compressor. 


of every description 
Ready for 
Immediate Delivery 


150 kva., 240 volt, 2 or 3 phase, 
Crocker-Wheeler-Harrisburg. 
185 kw., 3 phase, 60 eycle, Gen- 
eral Elec.-Skinner unaflow. 

200 kw., 3 phase, 60° cycle, 


1000 kw., 2 ph., 60 cy., Gen. Elec. 
1000 kw., 3 ph., 60 ey., Gen. Elec. 
3000 kw., 3 ph., 60 ey., 2500 v. on 
3600 r.p.m. General Electric with n0 kw 

condensing equipment. 


ENGINE UNITS 


150 kw., 


7% kw., 


American Blower 

35 kw. Gen. Elec. to Ames unaflow. =, 

Westgh. to Ames ctr. crank, °00 Kw., 

General Elec. to Chuse 

side crank. 

250 Volts 

(125 Volts) 50 kw., Crocker-Wheeler to Ames. 

50 kw., General K 
Unused Watson to Erie Ball. 


belted. 

ang kw., 3 phase, 60 eycle, Gen- 

vertical ens. eral Elec. to Harrisburg, 4 valve. 

3 phase, 60 cycle, Gen- 
eral Elec., belted 

500 kw., 3 phase, 60 eycle, Gen- 
eral Electric, belted 

635 kw., 3 phase, 60 eycle, Gen- 

: eral Electric to Rice-Sargent 


Elec. 3 wire to 800 kw., 3 phase, 60 evcle, Allis- 


Chalmers-Wetherill-Corliss 


What have 


you for 


sale? 


GEORGE SACHSENMAIER 


Ashburner & Hegerman Streets, 
Holmesburg, Philadelphia, Pa. 


Send for 


our Complete 


4 Catalog 


MOTOR 


BARGAINS 
NEW AND USED 


VERY motor sold is guar- 
anteed. Write for our low 
prices on your requirements. 
SLIP RING 
Ap. Make Ph 
300° Allis-Chal 3 
200 Fuair.-Morse 3 
175 Allis-Chal. 


SOUIRREL CAGE MOTORS 
3 25 446 


150 7h 
150 G. (K.T.) 3 60 S70 
1600 Cr.-Wh. 3 60 1750 
75 Cr.-Wh. 3 60 1160 
50 Gen. Flee 3 60 
Other squirrel cage motors down to Yhp 
DIRECT CURRENT MOTORS 
All 220 volts-230 volts 

P. Make Speed 
120 Sprague (C) 450 900 
100 Sprague (C) 550 1100 
60 Westy. (S) “20 
5 Westg. (S) 750 955 


Other D.C. motors down to % hp 
Write for complete stock list. 


L. J. LAND 
142 Grand St., N. Y. C. 


FOR SALE 


3—200 HP.Oil Engines NEW 


407 Kva.-60Cy. Oil Eng. Set 
10—HEAT EXCHANGERS 


Each having 312 Bronze Tubes 1 in. dia. 
23 ft. 8 in. long. (PRAC, NEW) 100 Press. 


STEAM TURBOS 
12500-9375-6250-2500 Kva. 


625 kva., NEW, 2,300 v., 60 cy., 3 ph. 
TURBO with surface cond. and auxl’s. 


750 and 937 Kva. Mixed Press Turbos 
BOILERS 


1—New 1001 HP., 200 lb. 


ROSS POWER EQUIPMENT CO. 


Indianapolis, Ind. 


A.C. UNIT and 
BOILER 


165 K.V.A,. Crocker-Wheeler 

3—60—2300/550/440/220 volt alternator 
direct connected, 16x18 Harrisburg 
Fleming 4-valve engine. Four years’ 
service; seen operating $3,000. 

256 H.P. Sterling W. T. Boiler 


180 Ibs., A.S.M.E., like new, $2500 


Power Plant Equipment Company 
39 Cortlandt St., New York Cit’ 


MOTORS Rebuilt Guaranteed 
BARGAINS 
Slip Ring, 220/440 volt, 3 ph., 60 ey. 
1—250-hp. Westing., Type CW, 514 r.p.m. 
2—200-hp, Fairbanks-Morse, BV, 600° r.p.m. 
1— 200-hp. Crocker-Wheeler, AQ, 585) r.p.m, 
1 150-hp. Westing., Type CW, 700 r.p.m. 
1—50-hp. Gen. Elec., MIS, 1200 r.p.m. 


Prompt Shipment 
From Stock 


BELYEA 
COMPANY, INC. 
143W.18th St., N.Y.C. 
Motors—Generators— 
Transformers aon d 
Other Electrical 
Equipment 


FOR SALE 


Engine and Generators 


Troy Vertical Engine, 5+ hp., 300 
r.p.m., 70 Ibs. pressure. 
Crocker-Wheeler Generator, 45 kw., 
700 r.p.m., 125 v., 360 amp. 
Western Electric Alternator, Type 
A.T.B., Form P.B., 90 kw., 900 
r.p.m., 240 v., 60 cy., 3 wire, 3 ph. 
All First Class Condition 


Irvington Smelting & 
Refining Works 


Irvington, N. J. 


Murray’ Corliss Engine  20-in. x 36-in. 
bushed to 16-in. 100 R.P.M. Direct con- 
nected to Westinghouse D.C, Generator 200 
kw., 125 volts. 
CLARINDA STATE HOSPITAL 
Clarinda, Iowa 


BOILERS 

1—150 hp. Erie City Economic Boiler, 
A.S.M.E. Code, 100 Ib. pressure, used 
two months only. 

1—150 hp. Tico return flue portable Boiler 
A.S.M.E. Code, 100 Ibs, pressure. 

1—150 hp. Tico return flue portable Boiler, 
15 lbs. pressure. 

2—7,.500 ft. Coatesville heating Boilers, 
15 Ibs. pressure. 


EATER 


1—1,.200 hp. Cochrane open feed 
Water Heater. back pressure design, 


‘THE OBRIEN MAcHINERY@ 


M3NORTH THIRDSE 
PHILADELPHIA, PA. 


WICKES 


REMOVAL SALE 


We have decided to rent our large ware- 
house and move to a different location and 
offer our entire stock at 


SACRIFICE PRICES 


in order to reduce our stock. have our 
buildings ready for the new occupants and 
avoid the cost of moving, 


STEAM ENGINES, VERTICAL 


6x7'o-in. Dutton, (5) new, & hp. 
7x7-in. Ransome. hp. 


7%x9-in. Orr & Sembower, 15 hp. 


in. N. Y. Safety, 18 hp. 
6x6-in, Sturtevant (auto.), 20 hp. 
7x6-in, Victor (5) new. 2° hp. 
8x8-in. Sturtevant, 34 hp. 
9x9-in. Troy, (3), 36 hp. 
HORIZONTAL (Automatic) 
13x1°-in. Erie Ball, 80 hp. 
10x16-in. Atlas. 50 hp. 
7x8-in, Ames, 18 hp. 
Rebuilt and Guaranteed 
Send for our 64 page Stock Booklet. 
Wickes Machinery Co. 
385 Claremont Ave., Jersey City, N. J. 
Established 1900 


Generating Sets 


At a fraction of their real value 


500-kw. Westinghouse, 250 volt, D.C. Turbo 
generator unit complete with all accessories. 
185-kw. Western Electric, 2500 volt, 3 phase, 
60 cycle, 225 rpm. generator direct con- 
nected and driven by a 225-hp. Skinner slide 
valve engine. 

2—-150-kw. General Electric, 600 yolt, 3 
phase, 60 eyele generators driven by Harris- 
burg engines. 

72-kw. Westinghouse, 250 volt, D. ¢., 265 
generator direct) connected and driven 
by a 13x14 Buckeye engine. 

45-kw. Westinghouse, 125 volt, D. genera- 
tor, 300 rpm direey connected and driven 
by a 12%xl2 Russell engine. 

35-kw. Western Electric, 230/250 volt, D. € 
generator ropoam., direct connected and 
driven by a Skinner engine. 

30-kw. Western Electric, 110 volt, D. 
generator coupled to and driven by a 9x12 
Nagle engine. 

25-kw. Sturtevant, 220 volt, D. C. generator, 
direct’ connected to a Sturtevant engine. 
1214-kw. Engberg, 220 volt, D. C. generator, 
direct connected to a 6x6 Engberg vertical 
engine. 


We invite inspection on all equip- 
ment to prove to you the real 
value of these machines. 


The Fuerst-Friedman Co. 


1290 E. 53rd St., Cleveland, Ohio 
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Ask for 
your free 
examination 
set Now 
—and 


Save $3.00 


Buying—P O W E R—Section Vol.65, No.26 


Ready for You 
about July 11 


The most complete and authoritative 
work on steam and gas turbines now 
available in an English translation, 


STODOLA’S 


Steam. and Gas 
Turbines 


By A. STODOLA, Professor at the Polytechnikum, Zurich. : 
Translated from the Sixth German Edition by LOUIS C. LOEWENSTEIN, Consulting 
Engineer, General Electric Company. 


Two volumes — 7x10 — Approximately 1,500 pages and 1,200 illustrations 
SPECIAL PRE-PUBLICATION PRICE $12! 
Price after publication, $15. 

On or about July 11th, 1927, we will publish what is probably the most ex- 
haustive treatment of steam and gas turbines in print, by the foremost 
authority on these engines, Dr. A. Stodola. 

This great book covers completely the theory of steam and gas turbines; it 
illustrates and describes the designs and actual construction of every type 
of turbine in use today; it gives the necessary experimental data for de- 
termining the actual construction of steam and gas turbines. 


The book will be published in two volumes and will contain approximately 
1,500 pages and 1,200 illustrations. A notable feature is the inclusion, in 
pockets in the back covers, of 12 charts illustrating the latest data on the 


properties of steam—these include entropy charts especially valuable in the Special 
design of turbines. 
re- 
Complete facts—Latest facts. P 
The entire translation is in English units, and all formule and experimental publication 
results are given in these units. Actual shop drawings of large and small 
turbines of both European and American type are presented. The translator price 
has added descriptive matter and drawings of the very latest American 
practice—some of these drawings and descriptions illustrating the largest offer 
turbines now being built in the United States. 


You save $3.00 by asking for 
your free examination set NOW 


On and after the day of publication the price of 
oe STEAM AND GAS TURBINES will be 
DS15.00. 

If you will file your order now, by filling in 
and miling the enclosed Special Officer Cou 
pon, you will be given the opportunity of 
securing this important book at the Pre- 
publication Price of only $12. 
This pre-publication price is applicable only 

on orders sent direct to us, and not on 
orders through booksellers or agents. 

On the day of publication the book will 

be sent to you for ten days’ free exam- 

ination This does not obligate you to 

purchase. You merely agree to return 

the two volumes, postage prepaid, in 

ten days or to send us the Special 

Pre-publication Price of $12 at that 

time. 


Make sure of 


McGraw- 

this special Hill Book 
Co., Inc. 

offer— 370 Seventh Ave., 


New York 


On day of publication, 
send me Stodola’s STEAM 

AND GAS TURBINES for 10 
days’ free examination. I will 
return the books, postpaid, in 10 

days or send you the special pre- 
publication price of $12.00 then 
(This offer expires on day of publication, 
the price then to be $15.00). 


—DMail the 


City State 


Position.... 


(Books sent on approval to retail purchasers in U. S. and — oy oY 
6-28-27 
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ess All ready to 
\ be sealed in its 
housing! 


Backed by nearly 50 years’ experience 


in the gearing field 


There is no reason why you should lose a big percentage of applied 
power through speed reduction. The average open gear train re- 
duction device consumes about 25% of the prime mover'’s energy. 


Philadelphia 
Speed Reducers 
in the Power Field 


will save power and develop 


maximum efficiency in the op- But Philadelphia Speed Reducers, SH#ALED-IN dust proof, moisture 
eration of Pumps—Crushers-—— a 

Car Pullers — Stokers — Mag- proof, fume proof housings—operating in an oil bath—and embody- 
for Coal and Ash—Pulverizers ing ball or roller bearings—THESE Units are highly economical in 
— Clinker Breakers — Coa! 

Spreaders — Feeders — Blowers their trouble-free operation. 


—Gate Control—Water Screens 
—Valve Control— 


—and of course in the ma- Because Philadelphia Speed Reducers are made in every type of gear- 
dusiry wherever the effective ing, every ratio, for every form of drive, you can get the Reducer 

d ical application of ; . 
POWER is of purmcans tn exactly suited to your power requirements. Consult our Engineers 
portance. 


for real, practical help on Speed Reduction problems. 


Main Office 
and Plant 


aah Richmond and 
Tioga Sts. 
Phila., Pa. 


Branch Sales and Engineering Office: 12 East 41st Street, New York 


& 
s 
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with this 
pay-raising set 
a great power plant 


book. ACT NOW! 


Power Plant Practice 


9 volumes—3978 pages—3777 illustrations 


N° books dealing with the work of the power plant man were 
ever so complete—so authoritative—so practical in text and 
Hllustrations as these. 


The illustrations alone represent an expenditure of many thousands 
of dollars There are thousands of them—all clearly drawn—all 
self-explanatory all designed to enable the reader to grasp the 
information given with a minimum of effort 

The man who puts this set of books into his library ean do so 
knowing that he has the utmost in power plant books—a set that 
will give him, in language he can understand all the information he 
needs in order to get ahead in his work. 


The standard work on power plant practice 


The Library of Power Plant Practice is the standard of the power plant fleld. 
It is aceurate—tt is thorough—it is up-to-date, It is the result of years of 
experience with power plant problems The man who has it has the best. 
The Library covers the whole fleld-—nothing is omitted. The solution of every 
problem is plainly worded or explained with a clear illustration The little 
stickers and the big troublesome problems are all worked out in advance for you, 
There can be only one result from studying these books a few minutes each day 
more money in your pocket 


Free with the library—a valuable book! 


If you omer now, you will get as a premium for your promptness a free ropy 
of Maujer and Bromley’s FUEL ECONOMY IN BOILER ROOMS—a big book 
that is full of specific methods for saving and getting the most out of fuel. 
This offer gives you $33.50 worth of books for only $19.50—a_ saving of 
$14.00. 


No money down—small monthly payments 


Fill in and mail the couvnon below and we will send you the nine volumes of 
the Power Plant Library for 10 days’ Free Examination, We take all the risk 
pay all the charges You assume no obligation of any kind If you find 
the hooks to be what you want and decide to keep them. send us $1.50. The 
balance you pay at the rate of $2.00 a month until $19.50 has been paid 
Upon receipt of your fltst payment we will send you the free copy of FUEL 
ECONOMY IN BOILER ROOMS. 


FREE EXAMINATION COUPON 


MeGraw-Hill Book Co.. Inc.. 370 Seventh Ave., New York. 


Ship to me. charges prepaid, nine volumes of the Power Plant 
Library, price $19.50. If satisfactory, I will send $1.50 in. ten 
days and $2.00 a month until the special price of $19.50 has been 
paid If not wanted Tt will write for shipping instructions. Upon 
receipt of my first payment you are to send me free MAUJER AND 
BROMLEY’S FUEL ECONOMY IN BOILER ROOMS. 


Home AGGress 


City 


Buying—P O W E R—Section 


McGraw-Hill 
Has ‘Your 
Viewpoint 


Therefore, before sending you a 
questionnaire to fill out, McGraw- 
Hill editors and investigators study 
it carefully to make certain that it 
conforms to the following require- 
ments: 


I. Make the purpose behind 
the McGraw-Hill question- 
naire perfectly clear to the 
person from whom we solicit 
information. 


2. Restrict our questions to 
vital matters and express 
them in simple terms. 


3 « Make the completed compi- 
lations available to all rami- 
fications of industry and 
trade which can put them to 
profitable use. 
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“TWICE AS GOOD 
AND 
HALF THE PRICE 


And if you will take the advice of a fellow who has been through 
the ‘Elevator Mill’ pretty thoroughly you will do the very thing that 
Ridgway yells and 


‘Hook ’er to the Biler,’”’ 


Said the Manager of one of the Biggest and Most Successful concerns 
in the United States. 


We don’t know about the “HALF THE PRICE.” The elevator is 
much cheaper but hardly one half except in some cases. 


But “TWICE AS GOOD” is an understatement. 


For the man who has steam or compressed air available gets 
ELEVATOR PERFECTION and travels in Big Company—here are 


some of the “Hook ’er Pilgrims” who Arrive— 


Standard Oil Co. International Harv. Co. Remington Typewriter Co. 

Cluett, Peabody & Co. Standard Underground Lukens Steel Co. 

H. J. Heinz Co. (“57”) Cables Co. Procter & Gamble Co. 

Crane & Co. (Dalton) John Wanamaker (Ivory Soap) 

Packard Motor Car Co. John Merrell & Co. E. I. Du Pont de Nemours 

Swift & Co. Christie Brown & Co. & Co. 

United Gas Imp. Co. (Toronto) United States Gov't. 

Larkin & Co. (Buffalo) Firestone Tire & Rub. Co. Sears, Roebuck & Co. 

General Electrie Co. Consolidated Gas Co. United States Steel Co. 

Penn. R, R. (MN. ¥.) Westinghouse Elec. Co. 
When said Mr. Man is smart enough to 


“HOOK ’ER TO THE BILER” 


CRAIG RIDGWAY & FILS CO. 


Over 3,000 in daily use COATESVILLE, PA. ee 


A Garco Product 


ICE MAKING AND 


For packing Valve Stems and small yod 


TWISTED or BRAIDED 


High flash lubricant and graphited throughout ~ 
Pack with VALBESTINE and forget it 


FRANCE From your local: Supply House 


GENERAL ASBESTOS & RUBBER COMPANY 


Metallic Packings of the Better Class sis 

Ideal for superheated or saturated steam. ammonia. air or a Seo aes 

gas for all pressures and operating conditions. Last 5 to 25 Ganco Assestos Packines 


years. Sold on approval 
Write for catalog and list of users. 


FRANCE PACKING COMPANY 
6600 Tacony S.., Philadelphia, Pa. 


TEXTILES 
BRAKE LINING 


Ebonite Sheet Packing Keeps Joints Tight 


High-grade packing for steam, air, oil, gas, water, acid lines, etc. 
Stands highest pressures and temperatures. 


QUAKER CITY RUBBER COMPANY 


; Manufacturers of Daniel’s P.P.P. Rod Packing 
Main offices and factories: WISSINOMING, PHILADELPHIA 


BRANCHES: New York Chicago Pittsburgh San Francisco 
NEW YORK BELTING & PACKING CO. 
New York Boston Chicago Philadelphia Pittsburgh St. Louis San Francisco 
Manufacturers High Grade Rubber Goods for Mechanical Purposes 
“Indestructible” White Shect Packing “Firo” Superheat Sheet Packing 
“Cobbs” High Pressure Piston Packing “Test Special’ Rubber Belting __, 


| | | 
| 
| 
| | art 
| | Bio 
= 
= = = 
= = = 
= YORK, PA..U.S.A$ = = 
= 
= 4 2 
Ne 
= = = bie = 
\ & Sa 
3 
Sf 1846 
x 


Buying—P O W E R—Section 


Vol.65, No.26 


WHAT AND WHERE TO BUY 


rtquipment, Apparatus and Supplies Used in the Power Piant Field with Names and Addresses of 
Manufacturers and Distributors Whose Advertisements Appear in This Issue 


See Last Page for Alphabetical Index 


A\ccumulators, Steam 

Kuths Accumulator Co., N. Y. 

Aftercoolers and Receivers, Air 

Alberger Heater Co., Buffalo 

Chicago Pneumatic Tool Co., N. Y 

Ingersoll-Rand Co., N. Y. 

Nordberg Mfg. Co., Milwaukee 

Pennsyivania Pump & Compressor 
Co., Easton 

Air Chambers 

Hercules Float Wks., Springfield, 
Mass 

Air Washers 

Spray Engineering Co., Boston 

Alternators, Turbo 

Elliott Co., Jeannette, Pa. 

Terry Steam Turbine Co., Hartford 

Arches, Boiler Door 

McLeod & Henry Co., Troy, N. Y. 

Arches, Flat, Suspended 

Bigelow Arch Co... Detroit 

Detrick Co., M. H., Chicago 

[llinois Stoker Co., Alton, Tl. 

McLeod & Henry Co., Troy, N. Y. 

Walsh Fire Clay Products Co., St 
Louis 

Ash Gates and Hoppers for Pul 
verized Fuel 

Allen. Sherman, Hoff Phila 

Jeffrey Mfg. Co., Columbus 

Ash Handling Equipment 

Allen, Sherman, Hoff Co.. Phila 

Combustion Engineering Corp., N-Y. 

Beaumont Co.. R. H.. Phila. 

Detrick Co.. M. H., Chicago 

Tnternation: ue Combustion Engrg. 
Corp., N 

Jeffrey Mfe. Co., Columbus 

Link-Belt Co., Chicago 

United Conveyors Corp., Chicago 

Ash Quenchers 

Allen, Sherman, Hoff Co., Phila 

Ash Stuicing Systems 

Allen, Sherman, Hoff Co., Phila 

Ash Tanks, Tile 

United Conveyors Corp., Chicago 

Batlle Walls, Boiler 

Roiler Engineering Co., Newark 

Engineer Co., N. 

King Refractories Co., Buffalo 

MeLeod & Henry Co.. Troy, N. ¥ 

Page Contracting Co., Fred., N. Y. 

Walsh Fire Clay Products Co., St. 
Louis 

Baffles, Boiler 

United States Refractories Co., 
Mt. Union 

Bafilles, Monolithic 

Boiler Engineering Co.. Newark 

King Refractories Co.. Buffalo 

Quigley Furnace Specialties Co 

Bearings 

Argus Smelting Co.. N. Y. 

Magnolia Metal Co., N. Y. 

Bearings, Thrust 

Timken Roller Bearing Co., Canton 

Bearings, Roller 

Timken Roller Bearing Co., Canton 

Belt Drives 

Standard Oil Co. of Indiana, Chicago 

Belting 

Greene, Tweed & Co.. N. 

N, Y. Belting & Packing Co., N. Y. 

Quaker City Rubber Co., Wissin 
oming, Phila. 

Rhoads & Sons, J. E.. Phila. 

Belting, Conveyor 

gotrer Mfg. Co., Columbus 

Rubber Co., N. Y. 

Betting. Leather, Waterproof 

Rhoads & Sons, J. E.. Phila. 

Belting, Rubber 

Quaker City Rubber Co., Wissin 
oming, Phila 

U. S. Rubber Co., N. Y. 

Bins, Coal and Ash 

Blaw- Knox Pittsburgh 

Brown Hosting Machinery Co., 
Clevelana 

Blowpipes, Welding and Cutting 

Oxweld Acetylene Co., N. Y. 

Blowers, Centrifugal 

De Laval Steam Turbine Co., Tren 
ton 

Elliott Co.. Jeannette, Pa 

Graybar Electric Co., N. 

Jeffrey Co., Columbus 

Wing Mfg. Co.. L. J.. N. Y. 

Blowers, Fan 

uffalo Forge Co., Buffalo 

Clarage Fan Co., Kalamazoo, Mich. 

Engineer Co Y 

Graybar F lectric Co., N.Y. 

Jeffrey Mfg. Co., Columbus 

Wing Mfg. Co. L. J... N. Y. 

Blowers, Forced Brats 

Air Preheater N 

Buffalo Forge Co., Buffalo 


Clarage Fan Co., Kalamazoo, Mich. 

Jeffrey Mfg. Co., Columbus 

McClave-Brooks Co., Scranton, Pa. 

Wing Mfg. Co., L 

Blowers, Induced Draft 

buffalo Forge Co., Buffalo 

Clarage Fan Co., Kalamazoo, Mich 

Jeffrey Mfg. Co., Columbus 

Blowers, Portable, Electric 

Clements Mfg. Co., Chicago 

Blowers, Soot for Boiler Tubes 

Diamond Power Specialty Corp., 
Detroit 

Huyette Co., Paul B., Philadelphia 

Marion (Ind.) Mach., Fdry. & 
Supply Co. 

Robertson & Sons, Jas. L., N. Y. 

Vulean Soot Cleaner Co., Du Bois, 


Blowers, Steam Jet 
McClave-Brooks Co., Scranton, Pa 
Blowers, Turbine 
Coppus Engineering Corp., Worces 
ter, Mass 
Elliott Co., Jeannette, Pa. 
Ingersoll-Rand Co., N. 
Moore Steam ‘Turbine Corp., Wells 
ville, N. Y. 
Terry Steam Turbine Co.. Hartford 
Wing Mfg. Co.. L. J.. N. Y. 
Boiler Compound 
Garratt-Callahan Co., Chicago 
soiler Fronts 
McClave-Brooks Co., Scranton, Pa. 
Boiler Setting 
American Chimney Corp., N. Y. 
Ballard, Sprague & Co.. N. Y¥. 
Botfield Refractories Co.. Phila. 
Cement-Gun Co., Allentown, Pa. 
Kal Stoker Corp... Chicago 
Custodis Chimney Constr. Co., Al- 
phons, New York 
Detrick. Co.. M. H., Chicago 
Green Fire Brick Co., A. P., Mexico, 
Mo. 
Illinois Stoker Co., Alton. 
Keystone Refractories Co., N. Y. 
Laclede-Christy. St. Louis 
Obermayer Co., S., Chicago 
Page Contracting Co., Fred., N. Y. 
Plibrico Jointless Fire Brick Co., 
Chieago 
Queens Run Refractories Co., Lock 
Haven 
Reintjes Co., Geo. P., Kansas City, 
Rust Engineering Co., Pittsburgh 
United States Refractories Co., 
Mt. Union 
Walsh Fire Clay Products Co., St 
Louis 
Boiler Tubes 
Reading (Pa.) Iron Co. 
Boiler Tube Cleaners 
(See Blowers, Soot, for Boiler 
Tubes) 
(See Scale Removers) 
(See Tube Cleaners Boiler) 
Boilers, Heating 
Stanwood Corp., Cincinnati 
soilers, Locomotive 
Connelly Boiler Co., D., Cleveland 
Boilers, Portable 
Stanwood Corp., Cincinnati 
Boilers, Return Tubular 
Bigelow Co., New Haven. Conn. 
CoKal Stoker Corp.. Chicago 
Connelly Boiler Co., D., Cleveland 
Stanwood Corp.. Cincinnati 
Union Iron Works. Erie, Pa. 
Vogt Mach. Co., Henry, Louisville 
Walsh & Weidner Boiler Co., Chat- 
tanooga 
Boilers, Waste Heat 
Combustion Engineering Corp., 
Edge Moor (Del.) Iron Co. 
Heine Boiler Co 

Wickes Boiler Co.. Saginaw 
Boilers, Water Tube, Cross Drum, 
Horizontal, Inclined, Vertical 

Babcock & Wilcox Co. N. ¥ 

Bigelow Co., New Haven. Conn. 

Casey-Hedges Co., Chattanooga 

Combustion Engineering Corp.. NY. 

Connelly Boiler Co., D.. Cleveland 

Edge Moor (Del.) Iron Co. 

Heine Boiler Co,, N.Y. 

Kingsford Fdy. & M: ich. Co., 
Oswego. N. Y. 

Ladd Water Tube Boiler Co., Pitts- 
burgh 

Springfield (111.) Boiler Co 

Union Iron Works, Erie, Pa. 

Vogt Machine Co., Henry, Louisville 

Walsh & Weidner Boiler Co., Chat- 
tanooga 

Wickes Boiler Co., Saginaw, Mich 

Book 

Hill Book Co, N. Y¥. 


Breechings 

Heine Boiler Co., N. Y. 

Brick, Fire 

Botfield Refractories Co., Phila. 

General Refractories Co., Phila 

Green Fire Brick Co., A. P., Mexico, 
Mo. 

Laclede-Christy. St. Louis 

McLeod & Henry Co., Troy, N. Y. 

Norton Co., Worcester 

Obermayer Co., S., Chicago 

Plibrico Jointless Fire Brick Co., 
Chicago 

Queens Run Refractories Co., Lock 
Haven 

United States Refractories Co., 
Mt. Union 

Walsh Fire Clay Products Co., 
St. Louis 

Brick, Fire, Cement and Mortar 

Bartley Crucible Co., Johathan, 
Trenton 

Guise Furnace Specialties Co., 


Brick Systems, Fire 

Reintjes Co., Geo. P., Kansas City, 

Brushes, Motor & Generators 

Speer Carbon Co., St. Mary 

Bucket Carrier, Pivoted 

Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Co., Chicago 

Buckets, Clam Shell 

Blaw-Knox Co., Pittsburgh 

Brown Hoisting Machinery Co., 
Cleveland 

Link-Belt Co., Chicago 

Buildings Portable Steel 

Blaw-Knox Co, Pittsburgh 

Bunkers, Coal 

Allen, Sherman, Hoff Co., Phila. 

Beaumont Co., R. H., Phila. 

Brown Hoisting Machinery Co., 
Cleveland 

Link-Belt Co., Chicago 

Burners, Gas 

Gas Co., Pittsburgh 

Mettler Co.. Lee B., Los Angeles 

Peabody Ener. Corp., NW. Y. 

Burners, Oil 

Bethlehem (Pa.) Steel Co. 

Combustion Engineering Corp., 

Combustion Service Corp., Brooklyn 

Engineer Co., N. Y. 

International Combustion Engrg. 
Corp., N. 

Littleford Bros., Cincinnati 

Peabody Engr. Corp., N. 

Tedd Dry Dock Eng. & Repair Corp., 
Brooklyn 

Burners, Powdered Coal 

Fuller-Lehigh Co., Fullerton, Pa. 

Illinois Stoker Co.. Alton 

Bushings 

Argus Smelting Co., 

Graybar Electric Co., 

Magnolia Metal Co., N. Y. 

Carbon Rods & Paste for Welding 

Oxweld Acetylene Co., N. Y. 

Castings, Brass and Iron 

Neemes Fdry., Inc., Troy 

Castings, Grey Tron 

Fuller Lehigh Co., Fullerton, Pa. 

Cement, Fire Brick 

Botfield Refractories Co., Phila. 

— Fire Brick Co., A. P., Mexico, 

General Refractories Co., Phila. 

King Refractories Co., Buffalo 

MeLeod & Henry Co.. Troy, N. Y. 

Norton Co., Worcester 

Obermayer Co., S., Chicago 

Plibrico Jointless Fire Brick Co., 
Chicago 

United States Refractories Co., 
Mt. Union 

Walsh Fire Clay Products Co., St. 
Louis 

Cement. High Temperature 

Botfield Refractories Co., Philadel- 
phia 

Norton Co., Worcester 

Quighy Furnace Specialties Co., 


Cement, Iron 
Obermayer Co., S., Chicago 
Smooth-On Mfg. Co.. Jersey City 
Cement, Pipe Joint 
Key Boiler Equipment Co., 

=. St. Louis, 
Smooth-On Mfg. Co. Jersey City 
Central Station Construction 
Stone & Webster. Boston 
Chain Drive 
Jeffrey Mfg. Co., Columbus, Ohio 
Morse Chain Co., Ithaca. 
Philadelphia (Pa.) Gear Works 
Chimneys (See Stacks) 
Chemical Water Treating 
Chicago (Tll.) Chemicals Co. 


Clamps, Pipe 
Smooth- On Mfg. Co., Jersey City, 
Yarnall-Waring Co., Phila. 
Clutches, Friction 
Link-Belt Co., Chicago 
Coal 
Peale, Peacock & Kerr, N. Y. 
Pittsburgh (Pa.) Coal Co. 
Coal Crushers 
American Pulverizer Co.. St. Louis 
Beaumont Co., R. H., Phila. 
Brown Hoisting Machinery Co.. 
Cleveland 
Combustion Engineering Corp.. N.Y 
Fuller Lehigh Co., Fullerton, Pa. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Co., Chic ago 
Coal Handling Equipment 
Beaumont Co., R. H., Phila. 
Brown Hoisting Machinery Co., 
Cleveland 
Hunt Co., C. W., West New 
Brighton, 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Co., Chicago 
Sauerman Bros., Chicago 
Coating, Boiler Wall 
Dampney Co. of America, Hyde Park, 
Coating, Protective 
Dampney Co. of America, Hyde Park 
al Furnace Specialties Co., 


Cocks, Brass & Iron Body 

Homestead (Pa.) Valve Mfg. Co. 

Walworth Co., Boston 

Cocks. Gage 

Huyette Co., Foul. B., i 

Jenkins Bros.. 

Nason Mfg. N. 

Shaffer Co., J. E., Tulsa 

Cocks, Steam 

Dart Mfg. Co.. E. M.. Providence 

Homestead (Pa.) Vaive Mfg. Co. 

Lunkenheimer Co.. Cincinnati 

Merco-Nordstrom Valve Co., San 
Francisco 

Combustion Chamber, Back Arch 

Detrick Co., M. H., Chicago 

McLeod & Henry Co. Tray, 

Cbermayer Co., S., Chicago 

Walsh Fire Clay Products Co., St 
Louis 

Combustion Control System 

Hagan Corp., Pittsburgh 

Smoot Engr. Corp.. N. Y. 

CO, Recorders and Flue Gas Analy- 

sis Instruments 

Brown Instrument Co., Philadelphia 

Huyette Co., Paul B., Philadelphia 

Republic Flow Meters Co.. Chicago 

Commutator Compound 

Ohio Grease Co., Londonville, 0. 

Compressors, Air 

Allis-Chalmers Mfg. Co., Milwaukee 

Chicago Pneumatic Tool Co., N. Y. 

Ingersoll-Rand Co., N. 

Nordberg Mfg. Co., Milwaukee 

Pennsylvania Pump & Compressor 
Co., Easton, Pa. 

Sullivan Machinery Co., Chicago 

w sje Pump & Mchy. Corp., 


Compressors, Ammonia 
Ingersoll-Rand Co.. N. Y. 
Compressors, Gasoline 

Sullivan Machinery Co., Chicago 


Compressors, Extraction 
Sullivan Mehy. Co., Chicago 
Condensers, Barometric, Combined, 
Jet, Surface 
Alberger Heater Co., Buffalo 
Allis-Chalmers Mfg. Co.. Milwaukee 
Bethlehem (Pa.) Steel Co. 
Buffalo (N. Y.) Steam Pump Co. 
Elliott Co., Jeannette, Pa. 
Ingersoll-Rand Co., N. Y. 
Nordberg Mfg. Co.. 
Schutte-Koerting Co., Phila. 
Wheeler Condenser & Engineering 
Co., Carteret, N. J. 
Wheeler Mfg. Co., C. H., Phila. 
Conduits, Underground 
American District Steam Co., 
N. Tonawanda 
Consulting 
Byllesby Engineering & Management 
Corp., Chicago 
Stone & Webster, Boston 
Controllers, Draft 
Engineer Co.. N. Y. 
Controllers. Electric 
Graybar Electric Co., N. Y. 
Converters, Rotary 
Elliott Co., Jeanette, Pa. 
Converters, Synchronous 
Elliott Co., Jeanette, Pa. 
Conveyors, Belt 
Beaumont Co., R. H., Phila. 
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CENTRIFUGAL 
MINE PUMPS 


Built for endurance 


The illustration shows three of the four 10 in. x 
8 in. four stage bronze mine pumps installed by 
the Lehigh Valley Coal Co. in 1923. No repairs 
have been ordered since this installation was 
placed in service. Another example of still more 
enduring service is the 16 in. six stage bronze 
mine pump furnished the D. L. & W. Ry. Co. in 
1909 which is still in service with the original 
Casings. Allis-Chalmers mine pumps may cost 
a little more at first but there is extra metal where 
needed and other special features which make 
for enduring service. 
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jrown Hoisting Machinery Co., 
Cleveland 

Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Co., Chicago 

Conveyors, Portable 

Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Co., Chicago 

Coolers, Generator 

Griscom-Russell Co., N. Y. 

Spray Engineering Co., Boston 

Coolers, Oil 
Alberger Heater Co., Buffalo 

Russell Co.. N. 

Coolers, Water 

Vogt Mach. Co., Henry, Loutsville 

Cooling Plants and Ponds 

Power Plant Equipment Co., 
Kansas City, Mo 

Spray Enginecrinz Co.. Boston 

¥arnall-Waring Co., Phila. 

Cooling Towers 

Seymour, Jas. M., Newark 

Wheeler Condenser & Engineering 
Co., Carteret, N. J. 

Wheeler Mfc. Co.. C. H.. Phila 

Wiederholt Construction Co., St. 
Louis 

Couplings, Flexible Shaft, Rigid, 
Shaft 

Bartlett-Haywood Co.. Baltimore 

De Laval Steam Turbine Co., Tren- 
ton, N. J. 

Jeffrey Mfg. Co., Columbus, O. 

Nicholson & Co.. W. H., Wilkes- 


Jarre 
Palmer-Bee Co., Detroit 
Philadelphia «(Pa.) Gear Works 
Terry Steam Turbine Co., Hartford 
Covering, Pipe & Boiler 
Obermayer Co., S., Chicago 
Cranes 
Brown Hoisting Machinery Co., 
Cleveland 
Cranes, Crawler Type, Locomotive, 
Gas and Steam 
Link-Belt Co., Chicago 
Brown Hoisting Machinery Co.., 
Cleveland 
Cut-Outs, Electric 
Graybar Electric Co., N. Y. 
Cutters, Boiler Tubes 
(See Pipe Cutters) 
Cylinder Boring Bars and Reboring 
Underwood Corp., H. B., Phila 
Dampers 
Clarage Fan Co., 
Deaerators 
Cochrane Corp.. Phila 
Elliott Co.. Jeannette. Pa 
Griscom-Russell Co., N. Y. 
Dealers Machinery 
(See Searchlight Section) 
Belyea Co.. Ine. 
Delta Equipment Co. 
Fuerst-Friedman Co. 
Hobson, Russell B. 
Lakin-Allen Electric Co. 
Land, L. J 
Moore & MaeDonald 
National Power Machy. Co. 
O'Brien  Mehy. Co 
Power Plant Equipment Co. 
Randle Mehy. Co. 
Rockford Power Mchy. Co. 
Ross Power Equipment Co, 
Sachsenmaier. Geo. 
Wickes Machinery Co. 
Desuperheaters 
Elliott Co., Jeanette, Pa. 
Die Stocks 
Curtis & Curtis Co., Bridgeport 
Toledo (Ohio) Pipe Threading Mach 
Distilling Apparatus (Water) 
Bethlehem (Pa.) Steel Co. 
Griscom-Russell Co.. N.Y 
Draft, Mechanical 
(See Blowers. Fan) 
Drainers, Low Pressure 
Cochrane Cornp., Phila 
Dressing, Belt 
Rhoads & Sons. J. E.. Phila 
Drills 
Chicago Pneumatic Tool N. ¥ 
Jeffrey Mfg. Co.. Columbus, O. 
Drop PForeings 
Ingersoll Rand Co Nw. 
Vozt Mach Co. Henry, Loutsville 
Dynamometers 
Wheeler Mfz Co. C. H.. Phila 
Dynamos (See Generators) 
Eeonomivers 
Alberger Heater Co., Buffalo 
Green Fuel Economizer Co., Bea- 
con. N. 
Power Specialty Co.. N. 
Fjectors 
Bethlehem (Pa.) Steel Co 
Chaplin Fulton Mfg. Co Pittsburen 
Elliott Co.., Jeanette, Pa. 
Penberthy Injcetor Co., Detroit 
Electors. Air 
Elliott Co. Jeannette. Pa 
Flectrie Generating Sets, 
Turbine 
Allis-Chaimers Mfg. Co. 
Elliott Co., Jeannette, Pa 
Moore Steam Turbine Corp Woells- 
ville. N. Y¥ 
Terry Steam Turbine Co.. 
Elevators, Bucket 
Webster Mfc. Co., Chicago 
Elevators and Conveyors 
Beaumont Co.. R. H.. Phila. 
Brown Hoisting Machinery Co.. 
Cleveland 
Jeffrey Mfg. Co.. Columbus, 
Link-BRelt Co., Chicago 


Kalamazoo, Mich. 


Steam 


Milwaukee 


Hartford 
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Elevators, Factory 
Ridgway Fils Co., 
ville. Pa. 
Engine Generators 
Elliott Co., Jeanette, Pa. 
Engine Repairs 
“tnderwood Corp.. B., Phila. 
Engineering Service 
Stone & Webster, Boston 
Engines, Corliss 
Allis-Chalmers Mfg. Co.. 
Elliott Co., Jeanette, Pa. 
Nordberg Mfg. Co., Milwaukee 
Engines, Diesel 
Bethlehem (Pa.) Steel Co. 
Busch-Sulzer Bros.-Diesel Engine 
So., St. Louis 
Fairbanks-Morse & Co., Chicago 
Lombard Governor Co., Ashland 


Craig, Coates- 


Milwaukee 


Mass. 
McIntosh & Seymour Corp., Auburn 
Nordberg Mfg. Co., Milwaukee 
Worthington Pump & Mchy. Corp., 
# 


Engines, Gas and Oil 

Allis-Chalmers Mfg. Co.. Milwaukee 

Busch-Sulzer Bros.-Diesel Engine 
Co.. St. Louis 

Chicago Pneumatic Tool Co., N. Y. 

Fairbanks-Morse & Co., Chicago 

Ingersoll-Rand Co., N. Y, 

Sterling Engine Co., Buffalo 

Worthington Pump & Mchy. Corp., 
A 

Engines, Poppet-Valve 

Elliott Co., Jeanette, Pa. 

Erie City lron Wks., Erie 

Engines, Steam 

Air Preheater Co., N. Y. 

Allis-Chalmers Mfg. Co.. Milwaukee 

Chicago Pneumatic Tool Co., N. Y. 

Clarage Fan Co., Kalamazoo, Mich 

Elliott Co., Jeanette, Pa. 

Nordberg Mfg. Co... Milwaukee 

Skinner Engine Co., Erie 

Stanwood Corp., Cincinnati 

Troy (Pa.) Engine & Machine Co. 

engines, Steam Una-Flow 

Elliott Co., Jeanette, Pa. 

Nordberg Mfg. Co.. Milwaukee 

Skinner Engine Co., Erie 

Evaporators 

Bartlett Haywood Co., Baltimore 

Bethlehem (Pa.) Steel Co. 

Griscom-Russell Co.. N 

Wheeler Condenser & Engineering 
Co., Carteret, 

Exhaust Heads 

American District Steam Co., 
N. Tonawanda 

Hoppes Mfg. Co., Springfield, Ohio 

Wright-Austin Co., Detroit 

Expansion Joints 

Grinnell Co., Providence 

Griscom-Russell Co., N. 

Hoyt Metal Co., St. Louis 

Wheeler Condenser & Engineering 
Co., Carteret, N. J. 

Wheeler Mfg. Co.. C. H.. Phila. 

Elliott Co., Jeanette, Pa. 

Fans, Exhaust and Ventilator 


- ‘See Blowers, Fan) 


Extractors, Oil and Grease 

Fans, Forced Draft 

Green Fuel Economizer Co., Beacon 

Feed Water Treatment 

Chicago (Tll.) Chemicals Co. 

Filters, Feed Water, Pressure— 
Water 

Cochrane Corp., Phila. 

Elliott Co.. Jeannette, Pa. 

Griscom-Russell Co., Y¥ 

Filters, Oil 

Elliott Co.. Jeannette. Pa 

Nugent & Co Wm. W., Chicago 

Filters, Oi] Removal 

Elliott Co., Jeanette, Pa. 

Griscom-Russell Co., N. Y¥ 

Filters. System 

Nugent & Co... Wm. W., Chicago 

Fire Hydrants 

Howard Iron Wks., Buffalo 

Virebox Blocks 

MeLeod & Henry Co.. Troy, N. ¥ 

Norton Co.. Worcester 

United States Refractories Co., 
Mt. Union 

Walsh Fire Clay Products Co., St 
Louis 

Fittings, Ammonts 

Greene. Tweed & Co... N. Y. 

Vogt Machine Co., Henry, Louis- 

York Mfg Co., York, Pa. 

Fittings, Steel 

Pittsburs™h (Pa.) Piping & Equip. 
Co. 

Flanges 

Dart Mfz Co. E M 

Grinnell Co., 

Jeffersea 
Mass. 

Jenkins Bros. N. Y. 

Pittsburgh (Pa.) Piping & Equip. 
Co. 

Power Piping Co., Pittsburgh 


Provideme 
Providence 


Union Lexington 


Vogt Machine Co.. Henry, Lonis- 
ville 

Floats 

Hereules Float Wks.. Springfield, 
Mass. 


Flooring, Fireproof 

Irving Tron Wks. Co.. Long Island 
Tri Lok Co.. The, Pittsburgh 
Moorine, Non-Slipping 


Irving Tron Wks. Co.. Long Island 


Tri Lok Co.. The, Pittsburgh 

Flooring, Open-Steel 

Tri Lok Co., The, Pittsburgh 

Flooring, Steel 

Irving Iron Wks. Co.. Long Island 

Tri-Lok Co., The, Pittsburgh 

Flooring, Ventilating 

Irving Iron Wks. Co., Long Island 

Tri Lok Co., The, Pittsburgh 

Foundations, Machinery 

Ballard, Sprague & Co., N. Y. 

Fuel Oil Systems 

Bethlehem (Pa.) Steel Co. 

Combustion Engineering Corp., N. Y. 

Combustion Service Corp., Brooklyn 

Engineer Co., N. Y. 

International Combustion Engr. 
Corp., N. Y. 

Peabody Engr. Corp., N. Y. 

Todd Dry Dock Eng. & Repair Corp., 
Brooklyn 

Furnace Arches 


Detrick Co., M. H., Chicago 
Hofft Co., M. Indianapolis 


McLeod & Henry Co.. Troy, N. Y. 

Norton Co., Worcester 

Cbermayer Co., S., Chicago 

— Run Refractories Co., Lock 

aven 

United States Refractories Co., 
Mt. Union 

Furnace’ Bottoms, Cast Tron Air 
Cooled 

Allen, Sherman, Hoff Co.. Phila 

Furnace Construction 

Cement-Gun Co.. Allentown. Pa. 

Plibrico Jointless Fire Brick Co.. 
Chicago 

Reintjes Co., Geo. P., Kansas City, 

Furnace Linings 

Rotfield Refractories Co.. Phila. 

Cement-Gun Co.. Allentown, Pa 

General Refractories Co.. Phila. 

Green Fire Brick Co., A. P.. Mexico, 
Mo. 

Keystone Refractories Co., N. Y. 

Laclede-Christy. St. Louis 

MeLeod & Henry, Co. Troy, N. Y. 

Norton Co., Worcester 

Qbermayer Co., S., Chicago 

Plibrico Jointless Fire Brick Co., 
Chicago 

Queens Run Refractories Co., Lock 

aven 

United States Refractories Co., 
Mt. Union 

Walsh Fire Clay Products Co., St. 
Louis 

Furnace Walls, Water Cooled 

International Combustion Eng. 
Corp., N. Y. 

Power Specialty Co., N. Y. 

Furnaces 

Combustion Engineering Corp., 

Detroit (Mich.) Stoker Co. 

Fuller Lehigh Co., Fullerton, Pa. 

Illinois Stoker Co.. Alton, Ill. 

International Combustion Engineer- 
ing Corp., N. Y. 

McClave-Brooks Co.. Scranton. Pa 

Furnaces, Bagasse & Wood Burning 

Combustion Engineering Corp., N. Y. 

Detrick Co., M. H., Chicago 

International Combustion Engineer- 
ing Corp., N 

McClave-Brooks Co., Scranton, Pa. 

Furnaces, Incinerator 

Combustion Engineering Corp.. N. Y. 

International Combustion Engineer- 
ing Corp., N. Y. 

MeClave-Brooks Co., Scranton, Pa. 

Fuses 

Graybar Electric Co., N. Y. 

Gage Glass Guards & Shields 
iuvette Co.. Paul B., Philadelphia 

Jenkins Bros. 

Wright Austin Co., Detroit 

Gace Glasses 

Jenkins Bros, N. Y¥. 

Libbey Glass Mfe. Co... Toledo, Ohio 

Gage Glass, Preserver 

Morse Grate Bar Co., Providence 

Gages, Differential, Draft, Liquid 
Depth, Pressure, Reeording 
Vacuum, Water 

American Schaeffer & Budenberg 
Corp.. Brooklyn 

Ashton Valve Co., Cambridge 

Pailey Meter Co.. Cleveland 

Bristol Co., Waterbury 

Brown Instrument Co., Philadelphia 

Greene, Tweed & Co., N. Y. 

Jenkins Bros., N. Y. 

Peabody Engineering Corp... N. Y. 

Republic Flow Meters Co.. Chieage 

Gages, Welding 

Oxweld Acetylene Co... N. Y¥ 

Gas Burning Equipment 

Mettler Co.. Lee B., Los Angeles 

Gaskets 

Advance Packing & Supply Co., 
Chicago 

Garlock Packing Co... Palmyra. N. ¥ 

General Asbestos & Rubber Co., 
N. Carolina 

Greene, Tweed & Co., N. Y. 

Jenkins Rros.. N.Y. 

Quaker City Rubber Co., Wissinom- 
ing. Phila. 

Smooth-On Mfg. Co., ‘sey City, NJ. 

U. 8S. Rubber Co., N. 

Gates, Coal & Ash iy 

Allen, Sherman. Hoff Co Phila 

Reaumont Co.. R. H.. Phila. 

Rrown Hoisting 


Machinery Co.. 


Vol.65, No.26 


Cleveland 
~ Co., C. W., West New Brighton 


Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Co., Chicago 

Gauges, Welding 

Oxweld Acetylene Co., N. Y. 

Grating, Steel 

Tri Lok Co., The, Pittsburgh 

Gears 

Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Co., Chicago 

Philadelphia (Pa.) Gear Works 

Gears, Double Helical 

De Laval Steam ‘Turbine Co., Tres 
ton, N. 

Gears, Reduction 

De Laval Steam Turbine Co., Tren 
ton, N. J. 

Elliott Co., Jeannette, Pa. 

Moore Steam Turbine Corp., Wells 
ville, N. Y. 

Palmer-Bee Co., Detroit 

Philadelphia (Pa.) Gear Works 

Generating Sets 

Elliott Co., Jeanette, Pa. 

Fairbanks-Morse & Co., Chicago 

Generators, Acetylene 

Oxweld Acetylene Co., N. ¥ 

Generators, Electric 

Elliott Co., Jeanette 

Fairbanks-Morse & Co.. 

Graybar Electric Co., N 

Goggles, Welding 

Oxweld Acetylene Co., N. Y. 

Governors, Pump 

Atlas Valve Co., Newark, N. J. 

Chaplin-Fulton Mfz. Co., Pittsburg 

Davis Regulator Co., G. M.. Caieago 

Northern Equipment Co.. Erie, Pa 

Squires Co., C. E., Cleveland 

Strong, Carlisle & Hammond Co., 
Cleveland 

Todd Dry Dock Eng. & Repair Corp., 
Brooklyn 

Watts Regulator Co., Lawrence 

Governors, Water-Wheel 

Governor Co., Ashland, 

Graphite 

Greene, Tweed & Co., N. Y. 

United States Graphite Co., Saginaw 

Grates 

Auburn Corp., Chicago 

Babeock & Wilcox Co. | 

CoKal Stoker Corp., Chicago 

Cyclone Grate Bar Co.. Buffalo 

Fiynn & Emrich Co, Raltimore 

International Combustion Engineer- 
ing Corp., 

so Foundry & Mach. Co., Goshen 
nd. 

McClave-Brooks Co.. Seranton, Pa 

Marion (Ind.) Mach., Fdry. & 
Supply Co. 

Morse Grate Bar Co., Providence 

Neemes Fdry. Inc., Troy 

Vost Mach. Co... Henry, Louisvill: 

Grates, Round 

McClave-Brooks Co., Scranton, Pa. 

Grating, Steel 

Blaw-Knox Co. Pittsburch 

Irving Iron Wks. Co.. Long Island 

Tri-Lok Co., Pittsburgh 

Greases 

Ohio Grease Co., Londonville, O. 

Standard Oil Co. of Indiana, Chicago 

Grease Extractors 

Elliott Co., Jeannette, Pa. 

Grinders, Air & Elect. Portable 

Chicago Pneumatie Tool Co.. N. 

Guns, Cement and Refractory 

Botfield Refractories Co.. Phila. 

Cement Gun Co., Allentown 

Furnace Specialties Co.., 


Chicago 


Hammers. Preumatie 

Chicago Pneumatic Tool N. ¥ 

Ingersoll Rand Co., N 

Heaters, Air 

Air Preheater Co., N. Y. 

3abcock & Wileox Co.. N. Y. 

Combustion Engineering Corp... 

Graybar Electric Co., N. Y. 

International Combustion Ener 

Corp., N. Y. 

Heaters, Deaerating 

Cochrane Corp.. Phila. 

Elliott Co.. Jeannette, Pa. 

Heaters, Domestic 

Alberger Heater Co., Buffalo 

Ross Heater & Mfg. Co., Buffalo 

Heaters, Feed Water 

Alberger Heater Co., Buffalo 

Bethlehem (Pa.) Steel Co. 

Cochrane Corp., Phila 

Co., Jeannette. Pa 

Griscom-Russell Co.. N. ¥ 

Hoppes Mfg. Co. Springfield, Ohio 

Neemes Fadry., Inc., Troy 

Patterson-Kelley Co.. N. Y. 

Schutte-Koerting Co... Phila. 

‘& Engineering 
Carteret. N. 

Hot Water Service 

Patterson Kelley Co.. N. Y. 

Heaters, Meterine 

Cochrane Corp., Phila. 

Heaters, Oil 

Alberger Heater Co., Buffalo 

Grisecom-Russell Co.. N. Y. 

Patterson-Kelley Co.. N. Y. 

Heaters, Steam Stack 

Cochrane Corp.. Phila. 

Heaters, Storage 

Cochrane Corn... Phila. 

Patterson-Kelley Co.. N. Y. 
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(A Shredded Metal Packing 
That Will Stand High 


Temperatures. 


N account of the develop- 
ments created in the Power 
Field to produce the highest econ- 
omies in prime movers, we find 


GARLOCK 


TRADE MARK 


In this we have been successful 
and are now offering to the trade 
Garlock-934 and Garlock-935 
High Temperature Shredded Metal 


ourselves in the age of extremely 
high temperatures and pressures. 

The Research Engineering Depart- 
ment.of The Garlock Packing Company, 
have been working hand in hand with 
the technical staffs of equipment manu- 
facturers to design a packing to meet 
this new existing condition. 


> 


GARLOCK-935 
Garlock-935 is furnished in 


sets in ring form. Each and 
every ring is bevelled so as to fit 
into each other. All sets are 
made with bevelled end rings of 
superheat solid metal. Recom- 
mended for Piston Rods, Plun- 
gers and Valve Stems working 
against high temperatures and 
pressures. Also gives excellent 


service on Rods and Plungers of 
Hot Oil Pumps. 


Packing. These mechanical pack- 
ings are manufactured from high 
heat resisting metal floss bonded under 
pressure and impregnated with graphite. 
They will effectively pack against 
the highest of pressures and withstand 
heat up to 1500° Fahrenheit. 


GARLOCK-934 


Garlock-934 is square in cross section and furnished in ring form. 
Recommended for service on Reciprocating Pistons and Valve Rods. 


The Garlock Packing Company 
Palmyra, New York 


Sales Offices and Warehouses in all Principal Industrial Centers 


{> 


The Standard Packing of the World 
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Heating and Ventilating Systems 
Buffalo Forge Co., Buffalo 
Clarage Fan Co., Kalamazoo, Mich 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Heating Specialties 
American District Steam Co., 
N. Tonawanda 
Hose, Welding 
Oxweld Acetylene Co., N. Y. 
Hoists, Air 
Chicago’ Pneumatie Tool Co., N. Y. 
Lagonda Mfg. Co.. Springfield. Ohio 
Hoists, Electric 
Beaumont Mfg. Co., Phila. 
Hoists, Portable 


Sullivan Machinery Co., Chicago 
Hoists, Steam 
Sullivan Machinery Co., Chicago 


Hoppers, Coal and Ash 

Allen, Sherman, Hoff Co., Phila 

Beaumont Co., R. H., Phila. 

International Combustion Engr. 
Corp., N. Y. 

Jeffrey Mfg. Co., Columbus, O. 

Hose, Rubber, For Air, Steam, Tube 
Cleaners, Water 

Chicago Pneumatie Tool Co... N. 

Lagonda Mfg. Co., Springfield, Ohio 

Liberty Mfg. Co., Jeannette 

Quaker City Rubber Co., Wissinuom- 
ing, Phila 

U. S. Rubber Co., N. Y. 

Ice Machine Repairs 

Underwood Corp., H. B.. Phila. 

Ice and Refrigerating Machinery 

(See Refrigerating Machinery) 

Illuminators, Water Column 

Simplex Valve & Meter Co., 
delphia 

Iiuminators, Gag 

Simplex Valve ra ‘Meter Co., Phila- 
delphia 

Indicators, Speed 

Biddle, James G., 

Graybar Electric Co., 

Zernickow Co., O.., N ¥. 

Indicators, Steam Engine 

Manning, Maxwell & Moore, N. Y. 

Indicators, Valve Position 

Northern Equipment Co., Erie, Pa. 

Injectors 

Ashcroft Mfg. Co., N. Y¥. 

Jenkins Rros. N 

Penberthy Injector Co.. Detroit 

Intercoolers 

Griscom-Russell Co., N. Y. 

Lamps, Are 

General Electric Co., Schenectady 

Lamps, Incandescent 

General Electric Co., Schenectady 

Lead Burning Applicators 

Oxweld Acetylene Co., N. Y. 

Lubricants 

Vacuum Oil Co., N. Y. 

Lubrieators, 

Bowser & Co.. S. Ft. Wayne 

Ohio Grease Co. oO. 

Lubricators, Force Feed 

Bowser & Co.. S. F., Ft. Wayne 

Greene, Tweed & Co.. N. ¥ 

Lunkenheimer Co.. Cincinnati 

Penberthy Injector Co., Detroit 

Machine, Special Work 

Howard Iron Wks., Buffalo 

Metal, Bearing 

Argus Smelting Co., N. Y. 

Magnolia Metal Co., N. Y. 

Meters, Air Leakage 

Elliott Co., Jeanette, 

Meters, Air, Boiler, 
Oil, Steam, Water 

American District Steam Co., 
Tonawanda 

Bailey Meter Co., Cleveland 

Cochrane Corp... Phila 

Hoppes Mfg. Co., Springfield, O. 

Republic Flow Meters Co.. Chicago 

Worthington Pump & Machinery 
Corp., N.°Y. 

Yarnall-Waring Co., Phila. 

Meters, Coal 

Bailey Meter Co., Cleveland 

Republic Flow Meters Co.. Chicago 

Meters, Electric 

Fairbanks-Morse & Chicago 

Graybar Electrie Co., N. Y. 

Meters V-Notch 

Bailey Meter Co., Cleveland 

Cochrane Corp., Phila 

Yarnall-Waring Co.. Mermaid 
Phila 

Meters, Volumetri¢e 

Cochrane Corp.. Phila. 

Meters, Weighing 

Atlantic Engineering Co., N. ¥. 

Cochrane Corp., Phila 

Motor Generators 

Elliott Co., Jeanette, Pa. 

Motors, Electric 

Allis-Chalmers Mfc. Co.. Milwaukee 

Elliott Co., Jeanette. Pa. 

Fairbanks-Morse & Co.. Chicago 

Graybar Electric Co.. N. ¥ 

'ineoln Flectrie Co.. Cleveland 

Motors, Sy nehronous 

Elliott Co., Jeanette, Pa. 

Motors. Water 

Roto Co., Newark 

Nitrogen 

Linde Air Products Co., N. Y. 

Oil and Grease Cups 

Lunkenheimer Co.. Cincinnati 

Ohio Grease Co., Londonville, O. 


Phila- 


a. 
Flow, Gas, 
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Penberthy Tniector Co., 

Oil, Lubricating 

Vacuum Oil Co.. N. ¥. 

Oil Reclaimers, ‘Centrifugal 

De Laval Separator Co., 

Oil Reclaimers 

Bowser & Co., S. F., Ft. Wayne 

Oil Storage Equipment 

Bowser & Co., S. F., Fort Wayne, Ind. 

Oilers, Sight Feed and Multipie 

Bowser & Co., S. F., Ft. Wayne 

Nugent & Co., Wm. W., Chicago 

Oilers, and Centrifugal 

Bowser & Co., S. Ft. Wayne 

Nugent & Co., Wm. "W., Chicago 

Oiling Devices and Systems 

Rowser & Co., S. F., Ft. Wayne 

sugent & Co.. Wm. W., Chicago 

Oxygen Gas 

Linde Air Products Co.. N. Y. 

Oxy-Acetylene Supplies 

Oxweld Acetylene Co., N. Y 

Packing. Asbestos 

Advance Packing & Supply Co., 
Chicago 

Garlock Packing Co., Palmyra. N. Y 

General Asbestos & Rubber Co., 
N. Carolina 

Packing, Cylinder, Hydraulic, 
Piston, Rod, Sheet, Valve Stem, 
Pump Valve 

Advance Packing & Supply Co., 
Chicago 

Garlock Packing Co., Palmyra. N.Y 

General Asbestos & Rubber Co., 
N. Carolina 

Greene, Tweed & Co., N. Y. 

Jenkins Pros., N. Y. 

N. Y. Belting & Packing Co., 


Detroit 


Quaker Cit’ Rubber Co.. Wissinom 
ing, Phila. 

U. S. Rubber Co., N. Y. 

Packing, Flax 

Chesterton Co., A. W., Boston 


Garlock Packing Co., Palmyra. N. Y 

General Asbestos & Rubher Co., 
N. Carolina 

Packing. Metallic 

France Packing Co., Philadelphia 

Garlock Packing Palmyra, N. ¥ 

Packing Metallie Flexible 

France Packing Co. Philadelphia 

Garlock Packing Palmyra. N. ¥ 

Paints, Anti- 

Dampney Co. of America, Hyde 
Park, Mass. 

Cus Furnace Specialties Co., 


Paints, Heat Resisting 

Dampney Co. of America, Hyde 
Park, Mass. 

Paints, Industrial 

Dampney Co. of America, Hyde 
Park, Mass. 

Furnace Specialties Co., 


Paints, Metal 

Danipney Co. of America, Hyde 
Park, Mass. 

Paints, Rust Proofing 

Dampney Co. of America, Hyde 
Park, Mass. 

Taints, Steel Preservative 

Dampney Co. of America, Hyde 
Park, Mass. 

Pipe 

Grinnell Co., Providence 

Midwest Piping & Supply Co., &t. 
Louis 

Power Piping Co., 

Reading (Pa.) Iron Co. 

Pipe Bending 

American Pipe Bending Machine Co., 
Boston 

Grinnell Co., Providence 

National Valve & Mfg. Co., 
Pittsburgh 

Pittsburgh (Pa.) Piping & Equip. Co. 

Power Piping Co.. Pittsburgh 

Pipe, Brass and Copper 

Chase Co.’s, Waterbury 

Pipe Coils 

Abendroth & Root Mfg. Co., N. Y 

Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co., Bridgeport 

Toledo (Ohio) Pipe Threading 
Mach. Co 

Pipe Fittings 

Grinnell Co., Providence 

Union Co... Lexingtor. 

Pittsburgh (Pa.) Piping & Equip. Co. 

Power Piping Co., Pittsburgh 

Walworth Co., Boston 

Pipe Spiral, Riveted 

Abendroth & Root Mfg. Co.. N. ¥ 

Piping Contractors 

Baker & Co.. R. H.. Cambridge 

Grinnell Co.,. Providence 

Midwest Piping & Supply Co., St 
Louis 

National Valve & Mfa. Co., 
Pittsburgh 


Pittsburgh (Pa.) Piping & Equip. Co. 


Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 

Power Piping Co., Pittsburgh 

Piping, VWabrieators 

Reading (Pa.) Iron Co. 

Midwest Piping & Supply Co., Si 
Louis 

Piping, Wigh Pressure 

Baker & Co.. R. H., Cambridge 


ae Piping & Supply Co. st 

ouis 

National Valve & Mfg. Co., 
Pittsburgh 

Pittsburgh (Pa.) Piping & Equip. Co. 

Pittsburgh (Pa.) Valve Fdry. «w& 
Constr. Co. 

Power Piping Co.. 

Simmons Co., John, 

Piston Rings 

Bartlett-Haywood Co., Baltimore 

Pneumatie Tools 

Ingersoll-Rand Co., N. Y. 

Power Plant Construction 

Stone & Webster, Boston 

Power Plant Management 

Stone & Webster, Boston 

Power ‘Transmission Machinery 

Allis-Chalmers Mfg. Co.. Milwaukee 

Jeffrey Mfg. Co., Columbus, O 

Link-Belt Co., Chicago 

Morse Chain Co., Ithaca. N. Y. 

Pre-Heaters, Air 

Air-Preheater Co., N. Y. 

Buffalo Forge Co., Buffalo 

Combustion Engineering Corp., N. Y. 

Green Fuel Economizer Co., Beacon 

International Combustion Engineer- 
ing Corp., ‘ 

Power Specialty Co., 

Pulleys 

Greene, Tweed & Co., N. Y. 

ink-Belt Co., Chicago 

Pulleys, Magnetic 

Acme Magnetic Pulley Co.. Chicago 

Pulverized Coal Equipment 

Bethlehem (Pa.) Steel Co. 

Combustion Engineering Corp., N.Y. 

Fuller Lehigh Co., Fullerton, Pa. 

Illinois Stoker Co., Alton 

International Combustion Engr. 
Corp., N. 

Jeffrey Mfg. Co., Columbus, 0. 

Power Specialty Co., 

Pumps, Air 

Elliott Co.. Jeannette, Pa. 

Fairbanks-Morse & Co., Chicago 

Warren Steam Pump Co. (Mass.) 

Wheeler Condenser & Eng. Co., N.Y. 

Wheeler Mfg. Co., C H., Phila 

Pumps, Air Lift 

Pennsylvania Pump & Compressor 
Co., Easton, Pa. 

Vumps, Centgjfugal 

Aldrich Pump Co., Allentown 

Allis-Chalmers Mfg. Co. Milwaukee 

Bethlehem (Pa.) Steel Co. 

Buffalo Steam Pump Co.. Buffalo 

Cameron Steam Pump Wks., A. S$ 
(Ingersoll-Rand Co.), N. Y. 

Coppus Eng. 

De Laval 
Trenton, N. J. 

Elliott Co., Jeannette, Pa. 

Fairbanks-Morse & Co., Chicago 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Wks.), N. Y. 

Lecourtenay Co., Newark. N. J 

Manistee (Mich.) Iron Works Co 

Moore Steam Turbine Corp., Wells- 
ville. N. Y 

Nash Engineering Co., So. Norwalk, 
Conn. 

Pennsylvania Pump & Compressor 
Co., Easton, Pa. 

Taber Pump Co., Buffalo 

Terry Steam Turbine Co., Hartford 

Westco-Chippewa Pump Co., Daven- 
port, Ia. 

Pump & Mchy. Corp., 


Co., Worcester 
Steam Turbine’ Uo., 


Pumps, Condensate 

Cameron Steam Pump Wks., A. S. 
(Ingersoll-Rand Co.) N. 

Elliott Co., Jeannette, Pa. 

Fairbanks-Morse & Co., Chicago 

Ingersoll-Rand Co. (Cameron Steam 
Pump Wks., A. 

Wheeler Mfg. Co., Phila. 

Pumps, Deep Well 

Fairbanks-Morse & Co., Chicago 

Wesco-Chippewa Pump Co., Daven 
port, Iowa 

Worthington Pump & Machinery 
Corp.. N. Y¥. 

Pumps, Mine 

Allis-Chalmers Mfg. Co.. Milwauk-e 

Fairbanks-Morse & Co.. Chicago 

Pumps, Oil 

Fairbanks-Morse & Co., Chicago 

Nugent & Co.. Wm. W.. Chicago 

Schutte & Koerting Co., Phila. 

Pumps, Power 

Aldrich Pump Co., Allentown, Pa. 

Fairbanks-Morse & Co.. Chicago 

Platt Iron Works. Dayton, Ohio 

Westco-Chippewa Pump Co., Daven- 
port, Ta. 

Pump & Mchy. Corp.. 
N 


Pumps, Reciprocating 
Aldrich Pump Co.. Allentown. Pa. 
Allis-Chalmers Mfg. Co.. Milwaukee 
Buffalo (N. Y.) Steam Pump Co. 
Cameron Steam Pump Wks., A. S. 
(Ingersoll-Rand Co.), N. Y. 
Fairbanks-Morse & Co.. Chicago 
Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Wks.), N. Y¥ 
Manistee (Mich.) Iron Works Co 
Platt Iron Works, Dayton 
Westco-Chippewa Pump Co., 
Davenport, Ia 
—- Pump & Mchy. Corp., 
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Pumps, Rotary 

Taber Pump Co., Buffalo 

Wheeler Mfg. Co., C. H.. Phila 

Pumps, Serem 

Fairbanks-Morse & Co., Chicago 

Pump, Sump 

Fairbanks-Morse & Co., Chicago 

Worthington Pump & ‘Machinery 
Corp.. N. Y. 

Pumps, Vacuum 

Elliott Co., Jeannette, Pa. 

Fairbanks-Morse & Co., Chicago 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Wks.). N. Y 

Sullivan Machinery Co., 

Wheeler Mfg. Co., C. H.. Phila. 

Pump & Mchy. Corp.., 
I 


Purifiers, Feed Water 

Cochrane Corp., Phila., Pa. 

Griscom-Russell Co., N. Y. 

Hoppes Mfg. Co., Spring field, Ohio 

Yarnall-Waring Co., Mermaid Ave. 
Phila.. Pa. 

Purifiers, Oil 

De Laval Separator Co., N. Y. 

Purifiers, Steam 

Andrews-Bradshaw Co., Pittsburgh 

Atlantic Engineering Co.. 

Cochrane Corp., Phila. 

Pyrometers 

Bristol Co.. Waterbury 

Brown Instrument Co., Philadelphia 

Republic Flow Meters Co.. Chicago 

Taylor Instrument Co.'s. Rochester 

Recorders, Draft 

Republic Flow Meters Co.. Chicago 

Recorders, Pressure 

Crosby Steam Gage & Valve Co., 
Boston 

Taylor Instrument Co.'s. 

Recorders, Vacuum 

Crosby Steam Gage & Valve Co., 
Boston 

Refrigerating Machinery 

De La Vergne Mach. Co., N. Y. 

Ingersoll-Rand Co., N. Y. 

Vogt Machine Co., Henry, Louisville 

York Mfg. Co., York, Pa 

Regulators, Blower 

McClave-Brooks Co., Scranton, Pa. 

Regulators, Compressed Gas 

Oxweld Acetylene Co., N. Y. 

Regulators, Damper, Draft and Fan 

Atlas Valve Co., Newark, N. 

Brown Inst. Co.. Phila. 

Hagan Corp., Pittsburgh 

Powers Regulator Co., Chicago 

Smoot Engr. Corp.. N. Y. 

Watts Regulator Co., Lawrence, 

Regulators, Feed Water 

Atlas Valve Co., Newark. N. J. 

Mason Regulator Co., Boston 

Northern Equipment Co.. Erie, Pa 

Squires Co., C. E.. Cleveland 

Todd Dry Dock Eng. & Repair Corp., 
Brooklyn 

Watts Regulator Co., 

Regulators, Gas 

Davis Regulator Co.. G. M.. Chicago 

Regulators, Pressure 

Chaplin-Fulton Mfg. Co., Pittsburgh 

Brown Inst. Co., Phila. 

Davis Regulator Co... G. M.. Chieago 

Engineer Co., N. Y. 

Mason Regulator Co., Boston 

Northern Equipment Co., Erie, Pa 

Powers Regulator Co., Chicago 

Squires Co.. C. ©., Cleveland 

Strong, Carlisle & Hammond Co., 
Cleveland 

Taylor Instrument Co.'s. Rochester 

Regulators, Pump 

Mason Regulator Co.. Boston 

Northern Equipment Co.. Erie, Pa 

Squires Co. C._ E.. Cleveland 

Watts Regulator Co., Lawrence 

Regulators, Temperature 

Brown Instrument Co., Phila. 

Powers Regulator Co., Chicago 

Sarco Co., Inc., N. Y. 

Taylor Instrument Co.'s. Rochester 

Regulators, Welding 

Oxweld Acetylene Co., N. Y. 

Rheostats 

Celite Products Co., N. Y. 

Graybar Electric Co., N. Y. 

Rods, Welding 

Oxweld Acetylene Co., N. Y. 

Rope Transmission 

Hunt Co.. C. W., West New 
Brighton, N. Y. 

Rubber Goods 

N. Y. Belting & Packing Co.. N. Y 

Quaker City Rubber Co. Wissino 
ming. Phila 

U. S. Rubber Co., N. Y. 

Safety Devices, Oil Burning 

Todd Dry Dock Eng. & Repair Corp., 
Brooklyn 

Scale Removers 

Lagonda Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Jeannette 

Roto Co., Newark 

Screens, Water Intake 

Link Belt Co.. Chicago 

Second-Hand Equipment 

(See Searchlight Section) 

Belyea Co.. Inc. 

National Power Machy. Co. 

Fuerst-Friedman Co. 

Hobson, Russell B 

Lakin-Allen Electric Co. 

Land. L. J. 


Rochester 


Lawrence, 
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Are you 
suspicious of flame-cut steel? * 


HE REAL ECONOMY of cutting 

steel with the oxy-acetylene 
flame is well established. A three 
pound blowpipe replaces massive 
machinery. Even in shops that 
have installed such machinery the 
odd jobs and emergency jobs are 
more quickly accomplished by the 
oxy-acetylene process. It eliminates 
the delay of routing heavy pieces 
back to the shears. 


Nevertheless there is a ground- 
less suspicion that the heat of the 
flame has damaged the steel. Some 
engineers even insist on machining 
/2" to 1” of metal from the flame- 
cut edges. 


Now it isa fact established by 
several different engineering in- 
vestigations that mild steel and 
structural steel are actually strong- 
er after they have been flame cut. 
Bars taken from the flame-cut edge 
show a bending strength of 5%- 10% 
higher than those from a milled 
edge. A slight hardening takesplace 
to inward from the surface. 

Linde Engineers can supply you 
with convincing metallurgical data 
on the various applications of the 
oxy-acetylene process. 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 


LINDE OXYGEN 


¥* No. 6 of a series of advertisements on the engineering phases of oxy-acetylene welding and cutting. Send for the booklet entitled: 
“Engineering and Management Phases of Oxwelded Construction.” 
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Moore & MacDonald 

Delta Equipment Co. 

O'Brien Mcehy. Co. 

Power Plant Equipment Co. 

Randle Mchy. Co. 

Rockford Power Mchy. Co. 

Ross Power Equipment Co 

Sachsenmaier, Geo, 

Wickes Machinery Co. 

Separators, Air, Ammonia, Oil, 
Steam 

Andrews-Bradshaw Co., Pittsburgh 

Atlantic Engineering Co., N. Y. 

Cochrane Corp.. Phila. 

De Laval Separator Co., N. Y. 

Elliott Co., Jeannette 

Griscom-Russell Co.. N_ Y. 

Nicholson & Co., W. H.. 
garre. Pa 

Strong, Carlisle & Hammond Co., 
Cleveland 

Wright-Austin Co., Detroit 

Separators, Magnetic 

Acme Magnetic Pulley Co., 

Separators, Keceiver 

Cochrane Corp... Phila. 

Skimmers, Boiler 

Yarnall-Waring Co., 
Phila. 

Sodium Aluminate _ 

Chicago (T1l.) Chemicals Co. 

Speed Reducers 

De Laval Steam Turbine Co., 
ton, N. J 

Morse Chain Co., Ithaca, N. Y¥. 

Palmer-Bee Co., Detroit 

Vhiladelphia (Pa.) Gear Works 

Spray Nozzles 
(See Cooling Plants and Ponds) 

Stacks, Brick, Radial Brick 

American Chimney Corp... N. 

Ballard. Sprague & Co... 

Constr. Co., 


Wilkes- 


Chicago 


Mermaid Ave., 


Tren- 


Custodis Chimney 
Alphons, N. Y 
Aust Engineering Co.. 

Wiederholt 
Louis 

Stacks, Oonerete 

Rust Engineering Co. Pittsburgh 

Wiederholt Construction Co.. 

St. Louis 

Stacks, Metal 

Heine Boiler Co., N. Y. 

Union Iron Works, Erie, Pa 


Construction Co., St. 


Walsh & Weidner Boiler Co., Chat 
tanooga 

Stair Steps, Safety 

Irving Iron Wks. Co., Long Island 

Steam Storage 

Ruths Accumulator Co., N. Y. 


Steel Plate Work 

Union Iron Wks., Erie, Pa 

Stokers, Chain and Traveling Grate 

Babcock & Wilcox Co., 

Combustion Enginee ring C orp., N.Y. 

Illinois Stoker Co., Alton, TIl. 

International Combustion Engineer- 
ing Corp., N. Y. 

Laclede Stoker Co.. St. Louis, Mo 

MeClave-Brooks Co., Scranton, Pa. 


Rosedale Fdry. & Mach. Co., Pitts- 
burgh 

Stokers, Hand Operated 

Auburn Stoker Corp., Chicago 


CoKal Stoker Corp., Chicago 
Combustion Engineering Corp., N. 
International Combustion Engineer- 
ing Corp., N. Y. 
Flynn & Emrich Co., Baltimore 
McClave-Brooks Co., Scranton, Pa. 
Marion (Ind.) Mach., Fdry. & 
Supply Co. 
Stokers, Mopper Feed Hand Operated 
Auburn Stoker Corp., Chicago 
CoKal Stoker Corp... Chicago 
Combustion Engineering Corp., N. Y. 
Flynn & Emrich Co., Baltimore 
MeClave-Brooks Co... Scranton, Pa 
Stokers, Hopper Feed, Power 
Operated 


Auburn Stoker Corp., Chicago 
CoKal Stoker Corp.. Chicago 


Combustion Engineering Corp... N.Y 

Stokers, Mechanical 

American Engineering Co., Phila. 

Auburn Stoker Corp., Chie 

Babeock & Wilcox Co., N 

Combustion Engineering Corp.. N.Y 

Detroit (Mich.) Stoker Co. 

Fiynn & Emrich Co., Baltimore 

Hart Stoker, Ltd., Philadelphia 

Iilinois Stoker Co., Chicago 

International Combustion Engineer- 
ing Corp., Y. 

McClave Brooks Co.. Seranton. Pa 

Btokers, Overfeed, Front Inclined and 
Types 

Auburn Stoker Corp... Chicago 

Combustion Engineering Corp., N.Y. 

Detroit (Mich.) Stoker Co. 

Flynn & Emrich Co., Baltimore 

McClave-Brooks Co. Scranton. Pa. 

Stokers, Underfeed 
American Engineering Co.,. 

Combustion Engineering Corp... N. 

Hart Stoker. Ltd... Philadelphia 

International Combustion Engineer- 
ing Corp., N. Y. 

Detroit (Mich.) Stoker Co. 

Stokers Underfield Multinle-Retort 

Locke Regulator Co., Salem, Mass. 

Stops. Encine 

Gas Combustion Co., Pittsburgh 
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Strong, Carlisle & Hammond Co., 
Cleveland 

Strainers, Oil, Water 

Bowser & Co., S. F., Ft. Wayne 

Elliott Co., Jeannette. Pa. 

Griscom-Russell Co., N. ¥ 

Rosedale Fdry. & Mach. 
burgh, Pa. 

Sarco Co., In 

Todd Dry ‘Dock ray & Repair Corp., 
Brooklyn 

Strainers, Pump Suetion 

Elliott Co.. Jeannette, Pa 

Superheaters 

Babcock & Wileox Co., N. Y. 

Power Plant Equipment Co., 
Kansas City, Mo. 

Power Specialty Co., N. ¥ 

Tachometers 

American Schaeffer & Budenberg 
Corp., Brooklyn 

Biddle, J: imes G., Phila 

Brown Instrument Co., 

Zernickow Co., O., 

Tanks 

Cochrane Corp., Phila 

Heine Boiler Co., N. Y. 

Littleford Bros., Cincinnati 

Union Iron Wks., Erie 


Co.. Pitts- 


Philadelphia 
¥. 


Walsh & Weidner Boiler Co., Chat- 
tanooga 

Tanks, Copper 

Hercules Float Wks., Springfield. 
Mass 

Thermometers, Controlling, Indicat- 


ing, Recording 
American Schaeffer 

Corp., Brooklyn 
Bailey Meter Co., Cleveland 
Bristol Co., Waterbury 
Brown Instrument Co., Philadelphia 
Moto Meter Co., Long Island City 
Taylor Instrument Co.'s. Rochester 
Torches, Welding & Cutting 
Oxweld Acetylene Co., N. Y. 
Tramways, Aerial 


& Budenberg 


American Steel & Wire Co., Chicago 
Transformers 
Allis-Chalmers Mfg. Co., Milwaukee 


Transmission Machinery 
(See Power Transmission Mach.) 
Traps, Air, Grease, Non Return, 
Return, Radiator, Steam, Vacuum 
American Schaeffer & Budenberg 


Corp., Brooklyn 

Armstrong Mach. Wks., Three 
Rivers, Mich 

Atlantic Engineering Co., N. Y. 

Cochrane Corp., Phila 

Davis Regulator Co., G. M., Chicago 

Ellis Drier Co. Chie ago 

Golden Anderson Valve Co., Special- 
ty Co., Pittsburgh 

Jenkins Bros., N. Y. 

Morehead Mfg. Co., Detroit 

Nason Mfg. Co., N. Y. 

Nicholson & Co., W. H., Wilkes 
Barre 

Powers Regulator Co., Chicago 

Sarco Co., No., N. Y. 

Schutte & Koerting, Phila. 

Squires Co., C. E., Cleveland 

Sterling Engr. & Mfe Corp... Boston 


Strong, Carlisle & Hammond Co., 
Cleveland 

Templeton Mfg. Co.. Boston 

Wright-Austin Co., Detroit 

Yarnall-Waring Co., Phila. 

Tube Cleaners, Boiler 

Lagonda Mfg. Co., Springfield, Ohio 

Liberty Mfg. Co., Jeannette 

Rosedale Fdry. & Mach. Co., Pitts- 
burgh 

Roto Co., Newark 

Tube Cleaners Condenser 

Lagonda Mfg. Co.. Springfield, Ohio 

Roto Co., Newark 

Tube Cleaners, Water 

Chicago Pneumatic Tool Co., N. Y. 

Tube Cutters 

Mfg. Co 

Tubes, Boiler 

Babcock & Wilcox Tube Co 
Falls, Pa 

Boiler Tube Co, of Amer. 

Reading (Pa.) Tron Co. 

Tyler Tube & Pipe Co., 
a] 


. Springfield, Ohio 
. Beaver 

.Pittsburgh 
Washington, 


‘a 

Tubes, Boiler, Charcoal Tron 

Tyler Tube & Pipe Co... Washington, 
Tubes. Boiler, Lap Welded 

Tvler Tube & Pipe Co., Washington 
Tubes, Condenser 

Chase Co.’s, Waterbury 


Wheeler Condenser & Engineering 
Co., Carteret. N. J. 
Tubing 


Boiler Tube Co. of Amer., 
Pittsburgh 
Chase Co.’s, Waterbury 
Turbines, Steam 
Allis-Chalmers Mfg. Co 
De Laval Steam 
Trenton, N. J 
Elliott Co., Jeannette, Pa. 
Moore Steam Turbine Corp., 
ville, N. ¥ 
Terry Steam Turbine Co.. 
Turbines, Water 
Allis-Chalmers Mfg. Co.. 


Turbo Generators 

Elliott Co., Jeannette, Pa. 

Unions and Union 

Dart Mfg. Co., E Providence 
Jefferson Tnion Lexington, 
Walworth Co., Boston 


Milwaukee 
Turbine Co., 


Wells 
Hartford 


Milwaukee 


Valve Control, Electric 
Liberty Electric Corp., Stamford. 
Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 
Valve Disk 
Garlock Packing Co.. Palmyra, N. Y. 
Jenkins bros., 
Valve Operator, Electric 
Liberty. Electric Corp.. 
Valve Reseating Machine 
Leavitt Mach. Co., Orange, 
Valves, Altitude 
Golden Anderson 
Co., Pittsburgh 
Valves, Automatic Air 
Sterling Engr. & Mfg. Corp.. 
Templeton Mfg. Co., Boston 
Valves, Automatic Cutoff 
Elliott Co., Jeannette. Pa 
Golden Anderson Valve Specialty 
Co., Pittsburgh 
Valves, Back Pressure 
Cochrane Corp., Phila. 
Davis Regulator _Co., G. M.. 
Jenkins Bros.. N. 
Valves. Balanced 
Davis Regulator Co.. G. M., Chicago 
Northern Equipment Co., Erie. Pa. 


Stamford 
Mass. 


Valve Specialty 


Poston 


Chicago 


Watts Regulator Co... Lawrence. 
Valves, Blowoff 
Edward Valve & Mfg. Co., East 
Chicago 
Elliott Co., Jeannette, Pa. 
Mfg. Co. 


HHomestead (Pa.) Valve 
Jenkins Tros., 
Lunkenheimer Co.. Cincinnati 
Merco-Nordstrom Valve Co., San 
Francisco, Calif. 
Yarnall-Waring Co., Phila. 
Valves, Brick Pressure 
Oxweld Acetylene Co., N. Y. 
Valves, Brass and Tron Body 
Golden Anderson Valve Specialty 
Co., Pittsburgh 
Homestead (Pa.) Valve Mfg. Co. 
Kennedy Valve Mtg. Co.. Elmira 
Lunkenheimer Cincinnati 
Merco-Nordstrom Valve Co., San 
Francisco, Calif. 
National Valve & Mfg. Co., 
burg 
Pittsburgh (Pa.) Piping & Equip. Co. 
Walworth Co., Boston 
Valves, Bypass 
Asheroft Mfg. Co., 
Jenkins Bros... 
Northern Co.. 
Valves, Check 
Cochrane Corp., Phila 
Davis Regulator Co.. G. M.. Chicago 
Edward Valve & Mfg. Co., East 
Chicago 
Golden Anderson Valve Specialty 
Co., Pittsburgh 
Greene, Tweed & Co., N. Y. 
Jenkins Bros., N. Y¥ 


Pitts- 


Erie, Pa. 


Kennedy Valve Mfg. Co.. Elmira. 
Lunkenheimer Co., Cincinnati 


Valves, Coal Bin 
Ashcroft Mfg. Co.. N. Y. 
Jeffrey Mfg. Co., Columbus. 0. 


Valves, Fleetrically Overated 

Edward Valve & Mfg. Co., East 
Chicago 

Golden-Anderson Valve Specialty 
Co., Pittsburgh 

Lunkenheimer Co... Cineinnati 


Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 

Valves, Exhaust Relief 

Davis Regulator Co.. G. M.. Chicago 

Edward Valve & Mfg. Toe East 
Chicago 

Wheeler Mfg. Co., C. H., Phila. 

Valves, Float 

Cochrane Corp., Phila 

Davis Regulator Co.. G. M. 

Golden-Anderson Valve 
Co., Pittsburgh 

Northern Equipment Co.. Erie, Pa. 

Yarnall-Waring Co., Phila. 

Valves, Gute 

Greene. Tweed & Co.. N. 

Kennedy Valve Mfg. Co., 


‘Specialty 


Y 
Elmira. 


Lunkenheimer Co., Cincinnati 
Pittsburgh (Pa.) Piping & Eauip 


Oo. 

Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 

Walworth Co., Boston 

Wheeler Mfg. Co.. C. H., Phila 

Valves, Globe 

Fdward Valve & Mfg. Co., 
Chicago 

Gelden- Anderson 
Co., Pittsburgh 

Kennedy Valve Mfg. Co. 
N. Y 


East 


Valve Specialty 


Elmira, 


Lunkenheimer Co...) Cincinnati 

Strong, Carlisle & Hammond Co., 
Cleveland 

Walworth Co., Boston 

Valves, Hydraulic 

Homestead (Pa.)_ Valve Mfg. Co 

Kennedy Valve Mfg. Co., Elmira, 


Vogt Machine Co.. Henry. Louisville 

Yarnall-Waring Co., Phila. 

Valves, Lubricated 

Merco-Nordstrom Valve Co., San 
Francisco, Calif. 

Valves, Non-Return Stop 

Edward Valve & Mfg. Co., 
Chicago 

Elliott Cc 


East 


Jeannette, Pa. 
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Golden-Anderson 
Co., Pittsburgh 

Strong, Carlisle & Hammond Co., 
Cleveland 

Valves, Plug 

Merco-Nordstrom Valve Co., San 
Francisco, Calif. 

Valves, Pump Rubber 

Garlock Packing Co., a. 

Jenkins Pros., 

Valves, Reducing 


Valve’ Specialt 


Golden-Anderson Valve  Specialts 
Co., Pittsburgh 
Mason Regulator Co., Boston 


Northern Equipment Co.. Erie, Pa 
Oxweld Acetylene Co., 
Squires Co., C. E.. Cleveland 
Swartwout Co., Cleveland 

Valves, Regrinding 
Lunkenheimer Co., 
Valves, Regulating 
Atlas Valve Co., Newark, N. J 


Cincinnati 


Golden-Anderson Valve Specialty 
Co., Pittsburgh 
Mason Regulator Co., Boston 


Northern Equipment Co., Erie, Pa 

Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 

Powers Regulator Co., 

Squires Co., C 

Valves, Reliet 

Cochrane Corp., 

Golden-Anderson 
Co., Pittsburgh 

Northern Equipment Co., Erie, Pa. 

Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 

Valves, Safety 


Chicago 
E., Cleveland 


Phila 


Valve Specialty 


Golden-Anderson Valve Specialty 
Co., Pittsburgh 

Jenkins N. 

Lunkenheimer Co., Cincinnati 


Valves, Steel 

Edward Valve & Mfg. Co., East 
Chicago 

Valves, “top 

Golden-Anderson Valve 
Co., Pittsburgh 

Valves, Stop Check 

Edward Valve & Mfg. Co., East 
Chicago 

Elliott Co., Jeanette, Pa. 

Reading Steel Casting Co., 
port 

Valves, Superheated Steam 

Edward Valve & Mfg. Co., East 
Chicago 

Golden-Anderson 
Co., Pittsburgh 

Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 

Schutte-Koerting Co., Phila 

Vogt Maerine Co.. Henry, Louisville 

Valves, Three and Four-Way 

Merco-Nordstrom Valve Co., San 
Francisco, Calif. 

Nicholson & Co., W. H., 
Barre, Pa. 

Valves, Two and Four-Way 

Nicholson & Co., W. H., 
Barre, Pa. 

Valves, Throttle 

Edward Valve & Mfg. Co., East 
Chicago 


Specialty 


Bridge- 


Valve’ Specialty 


Wilkes- 


Wilkes- 


Golden-Anderson Valve Specialty 
Co., Pittsburgh 

Schutte -Koerting Co., Phila. 

Valves, Vacuum 

Sareo Co., 

Vises 

Curtis & Curtis Co.. Bridgeport 


Toledo (Ohio) Pipe Threading Ma 
chine Co. 
Water, Columns 
Golden-Anderson 
Co., Pittsburgh 
Water Columns, Alarm Type 
Wright-Austin Co., Detroit 
Water Make-up Plants, Feed 
Griscom-Russell Co.. 
Water Purifying Apparatus 
Cochrane Corp., Phila. 
Graver Corp.. East Chicago, Ind. 
Griscom-Russel! Co., 
Hagan Corp, Pittsburgh 
Permutit Co., N. Y. 
Water Softening Apparatus 
Chicago Chemicals Co. 
Cochrane Corn... Phila. 
Griscom-Russel!l Co... N. Y. 
Graver Corp., East Chicago, Ind. 
Water Testing Equipment 
Chicago Chemicals Co. 
Water Wheels 
Allis-Chalmers Mfg. Co., 
Worthington Pump & 
Carn... ¥. 


Welding & Cutting Apparatus, Oxy- 
Acetylene 

Oxweld Acetylene Co., N. Y. 

Welding Supplies 

Oxweld Acetylene Co., N. Y. 

Wire. Electric 

American Steel & Wire Co., Chicago 

Wire. Welding 

Graybar Electric Co., N. Y. 

Lincoln Flectrie Co.. Cleveland 

Oxweld Acetylene Co., N. Y. 

Wrenches 

Greene. Tweed & Co., 

Walworth Co., Boston 

Wrenches, Pipe 

Walworth Co., Boston 


Valve Specialty 


Milwaukee 
Machinery 


N. Y. 
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Pop thinks all motors are alike 


‘Listen, Lad— 


I was talking with my friend today 
about getting some more motors from him. 


I told him all you’ve been saying about your 
pet welded-steel motor but he just smiled and 
said that you’ve been misled by ‘talking 


points.’ He admitted that all motors are 
basically the same.”’ 
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‘Yes, Pop— 


and all men are born equal —but it’s 
to their shame if they stay that way. 
Specialized endeavor lifts a man out of the stand- 
ardized class. 
And that’s just how the ‘Linc-Weld’ motor rose 
above its class. 
Its whole engineering is directed to a single end: 
Motors. 
And this development is sub-specialized into Motors 
for specific purposes. 
If you want a pump motor — there’s a ‘Linc-Weld’ 
motor for just that. 
If you want an elevator motor 
‘Linc-Weld’ motor for just that. 
If you want a motor for any duty 
‘Linc-Weld’ motor for just that. 
Name your service and you get distinct, specialized, 
proved experience on that job exclusively. 
Your friend’s admission that all motors are born 
equal was over optimistic sales zest. ‘Linc-Weld’ 
motors’are now in long pants instead of long whiskers.’ 


there’s a distinct 


there is a distinct 


The Lincoln Electric Co., Dept. No. 2-6, Cleveland, Ohio 


MA-16 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 


A 

Abendrotn & Root Mfg. Co.. 80 
Acme Magnetic Pulley Co... 60 
Advance Packing & Supply 

Ale Prehkeater Corp. ....... 58 
Alberger Heater Co. ....... 58 
Aldrich Pump Co. ........- 72 
Allen-Sherman-Hofft Co. .. val) 
Allis-Chalmers Mfg. Co..... 95 
American Chimney Corp,... 66 
American District Steam Co. 79 


24-25 


American Engineering Co, 


American Pipe Bending Ma- 
SO 
American Pulverizer Co.... 70 
American Schaetfer & Buden- 
85 
American Steel & Wi ire Co. 46 
Andrews-Bradshaw Co. .. 9 
Armstrong Machine Works. 17 
Armstrong Mfg. Co....... 
Atlantic Engineering Co. .. 73 
Atin® Valve CO... 
Auburn Stoker Corp. ...... 61 
B 
Babcock & Wilcox Co...... 50 
Babcock & Wilcox Tube Co 54 
Ballare, Sprague & Co. 66 
Bartlett Hayward Co. ..... 
Insert between vages 32 & 33 
Bertley Crucible Co., Jona- 
than . 65 
Bethlehem Steel Co........ 22 
Bidd@ie, dames G. 82 
Bigelow Arch Co.......... 67 
70 
Boiler Engineering Co. 66 
Boiler Tube Co. of America. 56 
Botfield Refractories Co.... 66 | 
& Ce, &. Fy 45 
Brown Hoisting Mach. Co Tu 
Brown Instrument Co. ..... 
Buffalo Forge Co. ......... 60 
Buffalo Steam Pump Co. ... 72 
Busch-Sulzer Bros. Diesel 
Engine Co. 44 
Cc 


Cameron Steam Pump Wks 


Edge Moor Iron Co, ..... 52 
76 
Co. 6-7, 3rd Cover 
Fairbanks Morse & Co. .. 
Insert between pages 16 ‘& 17 
Flynn & Emrich Co. ...... 61 
France Packing Co..... coo Se 
Fuller-Lehigh Co. ......... 3 
Fulton Sylphon Co., The... 83 
G 
Garlock Packing Co. ....... 97 
Garratt-Callahan Co, ...... 54 
| Gas Combustion Co. ....... 46 


CGieneral Asbestos & Rubber 
Co. 93 


General Refractories Co. «i. 67 
Golden-Anderson Valve Spe- 
Co. Second Cover 
58 
Green Fire Brick Co., A. P.. 62 
Green Fuel Meconomizer 58 
Greene, Tweed & Co........ 
Fourth Cover 
Griscom-Russell Co. ....... 35 
H 
1 
| Hart Stoker, Ltd., The. 61 
meme Boller CO. 48 
Hercules Float Works .. 76 
Homestead Valve Mfg. Co 77 
| Bite. Coe. 60 
Howard Iron Works 58 
72 
Huyette Co., 56 
I 
Illinois Stoker Co. ...... 26-27 
Ingersoll-Rand Co. (Cameron 
Steam Pump Wks., S$.) 31 
International Combustion 
Engineering Corp. 14-15, 28-30 | 


A. S. (Ingersoll-Rand Co.) 3 
Casey-Hedges Co. ......... 52 
Chaplin-Fulton Mfg. Co $2 
Chesterton Co., A. W. 
Chicago Che mical Co... 53 
Chicago Pneumatic Tool Co.. 81 
Clements Bere. Co. ... 60 
€oKal Stoker Corp.......<. 61 
Combustion Engineering 

Combustion Service Corp.... 67 
Connelly Boiler Co., D..... 50 
Coppus Engineering Corp... 60 
& Co. So 
Custodis Chimney Constr. 

Cyclone Grate Bar Co. 58 
D 
Dampney Co. of America .. 56 
Dart MWite. Coe. 80 


Davis, G. M., ‘Regulator Co. 
4th C over 
Separator Co..... 
Turbine Co. 44 
H 66 


Laval 
Laval Steam 
‘trick Co., 
‘troit Stoker Co. 
Di: mond Power Specialty 


Belyea Co., Inc. 
Castle & 
Clarinda State 
Consolidated Ice 
Consolidated Products Co... 
Fuerst-Friedman Co. 


Irving Iron 


J 
Jefferson Union Co. ...... 12 
4 
K 
Kelly Foundry & Machine 
Kennedy Valve Mfg. Co. Su | 
Keystone Refractories Co. 66 | 
King Refractories Co. ...... 63 | 


Kingsford Fdry. & Mch. Wks. 54 


L 
Laclede-Christy ..... oe 67 
Laclede Stoker Co. ........ 61 
Ladd Water Tube Boiler Co. 52 
Lagonda Mfg. Co. ......... 54 
Leavitt Machine Co. ...... 78 
78 | 

| Libbey Glass Mfe. Co. d2 | 
Liberty Electric Corp. ..... § | 
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Kehoe Mchy. Co., Robert P.. 88 
Lakin-Allen Electric Co..... 88 
Ohio Public Service Co..... 88 


Lincoln Electric Co. ....... 101 
Linde Air Products Co. ... 99 
Lombard Governor Co. ..... 44 
Lunkenheimer Co. ...... 78 
M 

McClave-Brooks Co. ...... 

McGraw-Hill Book Co....90-92 
McGraw-Hill Pub. Co. 20-21 
McLeod & Henry Co. ..... 66 
Magnolia Metal Co. ........ S5 
Manistee Iron Works Co.... 70 
Marion Mach., Fdry. & Sup- 

56 
Mason Regulator Co. ...... 78 
Merco-Nordstrom Valve Co.. 30 
Midwest Piping & Supply Co. 82 
Moore Steam Turbine Corp.. 46 
Morehead Mfg. Co. ....... 75 
morse CRAIN CO. 85 
Morse Grate Bar Co. ...... 58 

N 
Nash Engineering Co. ..... 36 
National Valve & Mfg. Co.. 80 
Neemes Pownary 58 
N. Y. Belting & Packing Co. 93 
Nicholson & Co., + Bee 80 
Northern E quipment 
Norton Company ..*:....... 64 
Nagent Coa, Wai. We & 
oO 
Obermayer Co., Sw. 
Grease CO. 
Page Contracting Co., 

THe 
Patterson-Kelley Co. ...... 60 
Peabody Engineering Corp.. 67 
Peale, Peacock & Kerr 70 
Penberthy Injector Co. 72 
Pennsylvania Pump & Com- 

72 
Philadelphia Gear Works 91 
Pitteburen Coal Co. ...... 67 
Pittsburgh Piping & FEquip- 

82 
Pittsburgh Valve Foundry & 

Construction 80 
Platt Iron Works ......... 73 
Plibrico Jointless Fire Brick 

Power Plant Equipment Co, 73 
Power Specialty Co. ..... . 58 
Powers Regulator Co, ..... 73 

Q 
Quaker City Rubber Co.... 93 
Queens Run Refractories Co. 66 
Quigley Furnace Specialties 
R 
Reading Iron Co. ........-- 58 
| Reintjes Co., Geo. P. ...... 66 
Republic Flow Meters Co. 3 
Rhoads & Sons, J. E. ...... 5 
Ridgway & Fils Co., Craig... 93 
Rosedale Fdry. & Mch. Co.. 61 
Rust Engineering Co. ..... 66 
Ruths Accumulator Co..... 5 
O’Brien Mehy. 89 
Positions Vacant and 

Partee, W. 88 
Power Plant Equipment Co., 

88-89 | 


Ss 

Sarco. 
6 
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